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A Seven-Day Journal 


The Air Council 


A NUMBER of changes in organisation at the Air 
Ministry, particularly concerned with the development 
of production, were announced on Monday, April 
22nd. Sir Charles Craven has been invited by the 
Secretary of State for Air to join the Air Council as 
Civil Member for Development and Production. 
The existing Air Council Committee in Supply will 
be replaced by the Air Supply Board, of which Sir 
Charles will also be chairman. As this new post will 
occupy his full time, Sir Charles has resigned from the 
boards of Vickers, Ltd., Vickers-Armstrongs, Ltd., 
and the associated companies. The Air Supply 
Board will be responsible under the Air Council for 
the production of aeronautical equipment and supplies. 
In addition to Sir Charles Craven it will consist of 
Lord Riverdale as deputy-chairman; Air Marshal 
Sir Wilfrid Freeman as Air Member for Development 
and Production; Air Marshal Sir Christopher 
Courtney as Air Member for Supply and Organisa- 
tion; Sir Harold Howitt, Mr. E. J. H. Lemon, Sir 
Charles Bruce-Gardner, and Mr. Lindsay Scott, who 
will represent the Permanent Under-Secretary of 
State. The present Director General of Production, 
Mr. E. J. H. Lemon, was lent to the Air Ministry in 
June, 1938, by the London, Midland, and Scottish 
Railway Company to organise the Department of 
Production and carry out a two-year production 
programme. As he has successfully completed this 
important work in advance of the originally planned 
date, he is returning to his office as Vice-President of 
the L.M.S. Railway Company, but has accepted the 
invitation of the Secretary of State to sit on the Air 
Supply Board. 


Sir William Firth 


Ir was announced at the end of last week that Sir 
William Firth had left the Board of Richard Thomas 
and Co., Ltd. The official statement was as follows :— 
‘“‘ The Board of Directors of Richard Thomas and Co., 
Ltd., announces that consequent upon the decision of 
the Control Committee, Sir William Firth has ceased 
to be a director of the company. The Committee 
states that this severance of Sir William Firth’s 
connection with the company, which they greatly 
regret, is the outcome of an irreconcilable difference 
within the Board.” At the age of 21 Sir William 
became interested in the tin-plate trade as an agent for 
a Welsh works, and several years later was made a 
director of the Grovesend Steel and Tinplate Com- 
pany, Ltd. After the war he built up a group of 
tinplate works known as the Grovesend Group, by 
amalgamations and the purchase of other mills. 
The Grovesend Group was afterwards merged in the 
Richard Thomas Group and Sir William Firth became 
a director of the combine. Later, in 1931, he was 
appointed Chairman of the company, and it was while 
he held this position that a scheme of capital re- 
construction was put through. Late in 1936 the 
company decided upon a huge programme of extension 
which included the modernisation of the Redbourn 
Steel Works and the purchase of the Ebbw Vale 
Steel, Iron, and Coal Company, Ltd. This plan 
altogether provided for the expenditure of about 
£8,500,000. The financial provisions of the scheme, 
however, proved insufficient, and the company 
found itself in difficulties which were partly the 
result of the collapse of the boom in the steel trade. 
The banks came to the aid of the company and 
subscribed a total of £6,000,000. At the same 
time the control of the company was vested in the 
hands of a Special Committee of four, with the 
Governor of the Bank of England as Chairman. 
Other directors were appointed who were also 
directors of well-known iron and steel companies. 
It is understood that Sir William Firth has no other 
interests in the iron and steel trades. He was the 
first to form a central selling organisation in the 
iron and steel trades when he established the South 
Wales Tinplate Corporation. 


The Location of Industry 


THE report of the Royal Commission dealing with 
the distribution of the industrial population was 
discussed in the House of Commons on Wednesday, 
April 17th. In opening the debate, Mr. J. J. Lawson 
said that he considered that the Government would 
have done well to have given more consideration to 
the proposal made by Sir Malcolm Stewart, the first 
Commissioner for the Special Areas, that an embargo 
should be put on the development of industries in 
Greater London, and that nobody should be able to 
establish a new factory without a licence. He went 
on to say that the Ministry of Supply was at present 
locating new industries in agricultural areas. After 
the war many of them would cease to be of service, 
but the populations would left there. These 
factories should be of a small character so that they 
could be used after the war. The Minister of Health, 
Mr. Walter Elliott, said that the Report of the 





Royal Commission dealt with a situation that had in 
many cases passed away when the Report was pre- 
sented, Control was now being exercised to an 
extent which none of the members of the Commission 
had envisaged. The policy of the Government in 
recent months had been one of dispersal as advocated 
by the Commission. The Government was in fact 
transcending the Commission’s recommendations. 
He went on to say that it was not the Government’s 
view that action on the report should be postponed 
until after the cessation of hostilities, but at present 
it would be premature to attempt to reach con- 
clusions or even to weigh the merits of the various 
proposals outlined in the report. The location of 
industry was merely one aspect of the problem of 
reconstruction, and although it would absorb more 
and more of the Government’s attention the Govern- 
ment must be guided by events. 


The Position of the Scientist in Industry 


On Saturday, April 20th, a conference of industrial 
scientists, called by the Association of Scientific 
Workers to discuss various ‘economic problems, 
working conditions and the status of scientific 
research, was held at Birmingham. In opening the 
proceedings, Professor M. L. E. Oliphant said that 
scientists as a whole at the present time were a 
very docile lot and that the remedy for many of the 
problems that troubled them lay in their own hands. 
He considered that apart from their own particular 
job they did exactly as they were told and were 
content to regard themselves as cheap articles and 
accept conditions of work that other professional 
men would refuse. Dr. C. Ockrent said that scientists 
had been handicapped by not having an adequate 
professional organisation of an economic character 
that concerned itself specifically with the employment 
of professional workers. There had been a rapid 
development in the application of science to industry 
in our generation, but there was an extraordinary 
paucity of information as to the number of scientists 
in the country. Probably there were about 30,000 
scientists of various degrees of attainment and 
about 45,000 engineers. The organisation of modern 
industry was such that the scientist had ceased to be a 
free lance and was now part of an organisation. He 
considered that there would continue to be a diminu- 
tion of the possibilities for independent research 
in the circumstances now prevailing, which would 
have an effect on the type of personnel. There 
tended to be an alteration in the function of scientists 
and engineers; more and more the tendency in 
industry was to concentrate on labour saving and less 
and less on the foundation of new processes. At the 
end of a lengthy discussion dealing with the various 
aspects of the matter Dr. Ockrent said that it should 
not be impossible for scientists to have anall-embracing 
organisation to work for a general improvement in 
their conditions. A resolution was passed stating 
that since existing organisations which concern them- 
selves with the professional and economic interests 
of scientists, engineers, and technicians have similar 
aims, the present time provides a good opportunity 
to further these common aims by joint action and co- 
operation. It recommended that the Conference 
Committee should take active steps along with other 
interested bodies to promote such action. 


The Institution of Civil Engineers 


Axsout two hundred and eighty members and 
guests attended the Institution of Civil Engineers 
luncheon held at the Savoy Hotel, London, on 
Friday, April 19th. Proposing the toast of ‘‘ The 
Institution of Civil Engineers,” Sir John Anderson, 
Home Secretary and Minister of Home Security, 
expressed his Departments’ indebtedness to the 
engineering profession for the manner in which 
it had assisted the Government in making provisions 
for civil defence. The problems to be solved, unlike 
ordinary engineering problems, were not fully amenable 
to experimental investigation, for in many respects 
the conditions could not be forecast and depended 
upon the actions of the enemy. In the provision of 
shelters against air attacks the scarcity of materials, 
urgently required for other war purposes, necessitated 
careful conservation. Timber and steel for civil 
defence purposes could no longer be spared in sub- 
stantial quantities. The engineering: profession had, 
however, risen to the occasion and was now able to 
produce alternative structures carried out in un- 
reinforced concrete and bricks. He was satisfied 
that whatever befell they could feel fairly confident 
that the general scheme of civil defence would stand 
the most severe test. The President of the Institution, 
Sir Clement D. M. Hindley, acknowledging Sir John’s 
toast and proposing that of “ The Guests,’ referred 
to the efforts being made by the Institution to look 
after the interests of its younger members with the 
object of ensuring that their period of service with the 
armed forces should not react unfavourably on 


their professional training. Sir John Reith, Minister 
of Information, replying for the guests, remarked 
that he was not only an engineer by training, but a 
member of the Institution. Recalling his early 
experiences as an engineer he said that he would still 
like to be closely associated with the profession. 
He would rather, he remarked, have been responsible 
for building the Panama Canal than for doing 
whatever it was he was supposed to have done in the 
British Broadcasting Corporation. The place of the 
engineer in the administration of the country’s affairs 
was not all that it might have been, but he hoped that 
the position in that respect would improve in due 
time. 


The Norwegian Air Force 


Wrrs the exception of Luxemburg, Norway pro- 
bably has the smallest air force in Europe. The entire 
Norwegian Air Force is little larger than an R.A-F. 
wing. The personnel, under the command of Col. 
Thomas Hartvig Gulliksen, are well trained but few. 
Some Norwegian pilots, after completing their 
training at home establishments, were sent to Britain, 
France, and Germany for additional instruction. 
These men have, therefore, a valuable knowledge of 
the methods of both their allies and their enemy. 
Many of their aircraft are, however, obsolete. Among 
the best are Gloster ‘“‘ Gladiator’ biplane fighters 
supplied some time ago by Britain. Fifty Curtiss 
fighters from the United States of America arrived 
in Oslo just in time to fall into enemy hands. Norway 
has no large bombers. Most of her service aircraft 
are seaplanes—many of them Heinkel He.115’s 
bought from Germany. The seaplane predominance 
in the Norwegian Air Force is dictated by geographical 
conditions. The construction of good landing grounds 
in the mountainous hinterland would be a difficult 
and expensive process. With the exception of two 
or three up-to-date, well-drained civil airports, most 
of Norway’s land aerodromes are buried feet deep 
in snow through the winter months and become water- 
logged during the spring thaw. On the other hand, 
the deep sheltered fjords of Norway’s west coast are 
ideally suited for seaplane bases. High cliffs shelter 
the water from the blizzards which rage during a 
great part of the year and the seaplane bases remain 
unaffected by the heavy snow falls which often put 
land aerodromes out of operation as far south as Oslo. 
Many well-equipped seaplane bases already exist 
along this long coastline. But there are admirable 
sites for a great many more which could be quickly 
moved as strategy might dictate. No doubt the 
Germans hope to use this zone for air operations 
against Britain, but they would need to establish 
complete superiority in the air and at sea to keep their 
lines of supply open. There is no sign of this required 
superiority in either of these elements at the present 
time. 


The Singing Propeller 


THE paper on “The Problems of the Singing 
Propeller,” read before the Institution of Mechanical 
Engineers in London last Friday, April 19th, by 
Professor W. Kerr, J. F. Shannon, and R. N. Arnold 
led to a lively discussion which seemed to cast into 
high relief the difficulty of coming to precise con- 
clusions as to the cause of that interesting and 
disturbing phenomenon. As one of the speakers 
had brought with him a recording on a gramophone 
of the noise given out by a typical example, those of 
the audience who had never heard a “singing” 
propeller were made aware of the singularly un- 
harmonious sounds produced. The conclusions drawn 
by the authors of the paper from their experiments 
are re-printed on another page of this issue. But 
they were by no means allowed to pass unchallenged. 
One speaker, after remarking that the trouble was 
prevalent among modern propellers with aerofoil 
rather than segmental sections, criticised the emphasis 
laid by the authors on “ cavitation” as one of the 
major exciting forces. In an instance of which he 
had knowledge singing was at its most at 95 to 100 
r.p.m., whereas it fell off in intensity at higher speeds 
up to 120 r.p.m. at which cavitation must be more 
severe. Moreover, there was no suggestion that a 
singing propeller had a lower propulsion efficiency 
than one that did not sing. On the same facet of 
the subject another speaker said that he associated 
singing with low rather than high revolutions, and 
that he even knew of one example which sang though 
not revolving when the ship was under way. Several 
speakers had explanations of the phenomenon which 
were not in agreement with those of the authors. 
One was that three separate modes of vibration 
were brought into play, and that if there was 
resonance between them then the propeller would. 
sing. As to the prevalence of the singing propeller 
it was interesting to hear one speaker affirm that of 
10,000 ships of which had some knowledge, only 





between 50 and 60 had suffered. 
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Turbine Locomotive Experiences 


By EDWARD H. LIVESAY 
No. II 
(Continued from page 368, April 19th) 


THE CaB or “No. 6202” 


S° much for this rather lengthy, but of course 
far from complete, description of an altogether 
unusual engine ; it is time to “ cut the cackle and 
get to the ‘osses!” By this I mean that the 
running of “No. 6202” is, after all, chiefly 
what I have been leading up to; I have taken an 
unconscionable time going round her at the shed ! 
But I am not really apologising—I found her very 
fascinating, and I hope the reader will have already 
learned from this outline something about turbine 
locomotives that he never knew before, as I too 
certainly did at the shed. I will now take him 
with me on to the footplate, where I soon discovered 
that there were more things in Heaven and earth— 
or rather, in the cab of “No. 6202 ’—than I had 





The engine left the shed tender leading, and this 
at once brought an interesting feature into pro- 
minence. As has already been said, the reverse 
turbine is not permanently in gear, but has to be 
brought into association with the drive by means 
of a dog-clutch. Motor-car drivers sometimes 
discover that dog-clutches can refuse engagement, 
and must be persuaded to take up their duties by a 
partial revolution of half the dogs. This little 
objection cropped up when “ No. 6202 ” prepared 
to leave the shed, but was quickly smoothed over 
by the use of a device described by Fitter Whiston, 
who accompanied the engine, as the “ inching- 
gear.” It is a simple fitting, quite effective 
and quick in action, and is only used when the dog- 
clutch is not in a position to engage fully at once. 
After this, ““ No. 6202” got under way, running 


“A” (Figs. 10 and 11), which will be seen on the left 
of the cab, in front of the driver’s seat “A1” (Fig. 10). 
It should be pointed out that certain alterations 
have since been made to this box, and as the 
engine is now running, it is not exactly as it 
appears in this figure. I therefore made a sketch, 
from which Fig. 11 was taken, which shows the 
controls as they are at present. The driving 
handle “ B” opens the valves successively in the 
steamchests of the turbines; its manipulation 
controls the power and speed. It thus takes the 
place of the regulator and reverse gear of the 
orthodox locomotive—one control instead of two, 
and a very simple one at that. It is turned 
clockwise to open the ahead valves, and counter- 
clockwise for the astern valves. The main 
regulator, “ O,” Fig. 10, is used simply as a stop- 

valve, and is ‘kept fully open when running. It 
is closed to arrest slipping, as the steam can then 
be shut off by it more quickly than by the handle 
“B.” “D” is an indicator, showing whether 
the controls are set for forward or backward 
motion. ‘‘E” is the valve indicator, a pointer 
showing how many valves are open; there are 
six ahead notches forward of the neutral position, 
and three astern notches behind it, corresponding 
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A—Control box. G—Liquidometer. N—Blower. U—Water-ga’ ra lamp. 
A’—Driver’s seat. H—Speedometer. O—Main regulator. V—Sand box for ok blower. 
B—Driving handle, working the I, I’—Wind-deflectors. P—Live steam injector. W, W’—Damper handles. 


turbine valves (Fig. 11). 
C—Reversing handle. 
D—Forward and reverse indicator 
E—Valve indicator. 

F—Safety handle. 


J—Vacuum brake controls. 
K—Continuous blow-down valve. 
L—Steam sand, and de-sanding 


handle. 
M—Sand-gun (soot blower). 


Q—Steam manifold. 


S—Carriage-warming 
T, T’—Whistle handles. 


P’—Exhaust steam injector. 


R—Steam manifold stop valve. 


X—Coal-spray handle. 
Y—Injector water control. 
Z—Fire-door handle. 
valve. ; 


FIG. 10—ARRANGEMENT OF CAB FITTINGS AND CONTROLS OF LOCOMOTIVE NO. 6202 


previously dreamed of in my locomotive philosophy. 

A trip on a strange type of engine is always 
interesting to a locomotive enthusiast. One looks 
for differences, in design and performance, and 
contrasts strike one with double force. Com- 
parisons with other types are made; judgment 
is passed on this and that. Directly I entered 
the cab of “No. 6202” at Camden Shed my 
critical faculties were aroused, and I looked for 
novelties. I soon found them—she gave me full 
scope at once. But before I go any farther I 
must ask the readers’ permission to alter somewhat 
the plan I have generally followed in recounting 
my locomotive experiences. As a rule, I have 
described the engine first, and its running after- 
wards, but in the case of ‘‘ No. 6202,” on which so 
many novelties are to be found, it may make the 
account more intimate if I combine the two, 
bringing out various minor but interesting points, 
and touching upon unusual fittings, while at the 
same time describing the runs. This, as a matter 
of fact, is very much the way in which I noted 
things at the time, and so it may give the story 


down to Euston to pick up the 10.40 a.m. train 
for Liverpool, and for the first time I experienced 
the smooth, seemingly effortless thrust of turbine 
power applied to a locomotive. It was altogether 
novel; I felt confident of having an unusually 
interesting run, and that I should gather further 
valuable information about the engine from Driver 
Worman, Fireman Ruffell, and Fitter Whiston, 
who made up the crew. 

I need not say anything about the route, as it 
has been dealt with fully in previous articles as far 
as Weaver Junction. The rest of it, to Liverpool, 
will be briefly described when “ No. 6202 ” reaches 
it. 

While waiting to pull out of Euston, my attention 
was attracted to the unusual fittings and controls 
in the cab that ‘must be fully understood if the 
handling of the engine is to be followed intelli- 
gently. Fig. 10 clarifies most of them. 

Many of the fittings are similar to those found on 
the usual type of engine, but turbine propulsion 
has naturally called for the introduction of others 
that are novel—at any rate, they were to me. 





more of the breath of life. 





The chief difference centres round the control box, 


to the number of valves. “F” is the safety 
handle, which must be raised to the locking position 
before the reverse turbine can be engaged ; this 
cannot be done unless the engine is stationary. 
When engagement is fully made, the safety handle 
is brought down to the running position, and until 
this in turn is done, the driving handle “ B”’ 
cannot be moved. 

To the left of the control box is the liquidometer 
(Fig. 10), which indicates the amount of oil in the 
gear-box sump. The oil pressure gauge explains 
itself, but on the right of the fireman’s seat are two 
oil temperature gauges, one showing the tempera- 
ture of the oil after it has been in circulation through 
turbines and gears, but before it enters the cooler 
in front of the engine, the other indicating its 
temperature after it has been cooled. The steam- 
chest pressure gauge is now on the driver’s side of 
the cab, over his head, to the left, and not as shown 
in Fig. 10. 

Another unusual fitting i is a gauge that indicates 
the back-pressure of the exhaust in the ahead 
turbine. The nearest approach to this that I 
have previously met with was on the C.P.R. 


























Aprit 26, 1940 


THE ENGINEER 





4-6-4 ‘‘ Hudsons,” which had a combined steam- 
chest and exhaust-pressure gauge—in fact, a 
‘ before and after taking ” indicator ! 

Looking into all these details was an interesting 
duty which had begun at the shed, and continued 
during the minutes before train time at Euston ; 
other points will be dealt with later, as they cropped 
up during the runs. 


Evsron to Rucpy 


“ No. 6202 ” got away punctually at 10.40 a.m., 
the start naturally being closely watched. The 
train weighed about 400 tons gross, so I expected 
sand to be used, but it proved to be unnecessary. 
Acceleration was absolutely smooth, and fairly 
rapid, though not exceptionally so; there was no 
trace of slipping. The sanding apparatus is of 
the trickle type, and I may dismiss it, because it 
was never used on either of my two runs ; the even 
torque of the turbine certainly shows to advantage 
in this connection. Two valves were opened for 
the get-away, and as the engine began to pick up 
speed I was struck by the novelty of my auditory 
impressions. The familiar staccato exhaust-beats 
were missing ; I could hear nothing from the front 
end, the continuous flow of spent steam being so 
soft as to be practically noiseless. But another 
sound was at once perceptible—a musical singing 
note from the turbine-pinion, which sounded 
directly the engine began to move, rising in pitch 
as the speed increased, until at about 15 m.p.h. 
it disappeared ; I suppose because of the inability 
of my aural mechanism to follow it farther up the 
scale, This musical accompaniment gave point 
to the nick-name that enginemen have bestowed on 
‘* No. 6202 ”—“ Gracie Fields.” Why? Because 
she “ sings as she goes,” of course ! 

Another valve was opened on the | in 70 Camden 
Bank, bringing three groups of nozzles into 
action ; there was still no slipping, and the even- 
ness of the acceleration was striking. It felt very 
strange—the complete absence of any of the 
vibration, thud, or thump so often noticeable 
with the normal type of engine. A speed of 
30 m.p.h. was attained in about half-a-mile, rising 
to 35, at which the rest of the bank was mounted. 
The top, roughly 1} miles from the start, was 
passed in 34 mins. Whiston, whose enthusiasm 
for “‘ No. 6202” was very obvious and creditable, 
drew my attention to the fine acceleration, so I 
diplomatically agreed with him—one learns tact- 
fulness on the footplate!—but candour now 
compels me to admit that, on this particular 
occasion, though good, it was nothing to write 
home about. I have done equally well on Camden 
Bank with both ‘“ Coronation’’ and “ Princess 
Royal’”’ classes. But the steadiness of it, the 
feeling of smoothly flowing power—that, I agree, 
I have never before experienced to such perfection. 

Willesden, 5} miles, was passed in 94 mins., 
at 60 m.p.h. No, Whiston, there really was 
nothing extraordinary about that! Again, it 
was good, but not astonishing. I am not suggesting 
“No. 6202 ” could not have done better—I merely 
record that she did not, and that only three 
nozzle-groups were in action. But it must be 
conceded that Euston is an awkward station to 
pull out of—on a curve, with a very heavy gradient 
immediately following. The 34 miles to North 
Wembley took about the same number of minutes ; 
the speed was 60-65 m.p.h., and here I first caught 
another unfamiliar sound, when I had cancelled 
out the other assorted footplate noises—a deep, 
very musical hum, the combined chorus sung by 
the gear-train. It was not at all obtrusive; in 
fact, one could easily miss it ; some concentration 
was required to catch it. ‘ Gracie Fields” was 
living up to her reputation. 

Up most of the long 31 mile rise to Tring, two 
valves were open, and the speed held steady at 
60 m.p.h. ; Kings Langley, 21-5 miles, was passed 
at 11.06 a.m., 26 mins. from the start; Tring 
Station, just beyond the top of the bank, nearly 
32 miles, at 11.17}, the speed having fallen a 
little to 55 m.p.h. All speed figures are taken from 
the indicator, so if they are inaccurate I am not 
guilty. Drifting steam caused no difficulty— 
the ‘blinkers’? were doing their duty. The 
draught was under, rather than over-fierce; I 
was told that the smoke-box vacuum roughly 
corresponds to about lin. per valve. Once over 
the top at Tring, the cut-off was shortened—sorry ; 
I mean, Worman cut out one group of nozzles—I 
am not used to turbine phraseology yet! The 
speed increased on a gently-falling gradient, and 
Cheddington was passed on one valve at 75 m.p.h. ; 
36-5 miles in 41-5 mins. The Linslade Tunnel, 
as usual, called for shut dampers and _ firedoor, 
and the covering of one’s face. This is a twin- 








bore tunnel, and their area is very circumscribed’ 
so heat and smoke swirl into the cab directly it is 
entered. Bletchley was passed at 11.30} a.m., 
47 miles in 504 mins. ; here the engine was again 
running on two nozzle-groups, the speed being 
72 m.p.h. 

Steaming was very good, the pressure remaining 
close to blowing-off point with a consistency I 
have never seen equalled. The draught being 
continuous, and the blast soft, there were no 
signs of the fire being pulled about. I presume it 
is possible to adjust the cones in the blast-pipes if 
it should prove necessary, but they are no longer 
raised or lowered automatically according to the 
number of steam-chest valves that are in use, 
as was originally the case ; it cannot be done while 
running. The best position has been chosen for 
normal working, and there they stay. 

Wolverton was left behind at 11.35 a.m., and 
the succeeding 7-5 miles to Roade, mostly on an up- 
gradient of 1 in 326-410, were covered in 7-5 mins. 
Weedon, 10 miles on, was reached in 9 mins. ; 
60-65 m.p.h. seemed a favourite rate of travel on 
this run; there were no intermittent ‘“ peak ” 
speeds. Steam was shut off on coming out of the 
Kilsby Tunnel ; the engine drifted down to Rugby, 
passing at the usual restricted 35 m.p.h. by the 
through-line, at 12.044 p.m. The average speed 
over the 82-5 miles from London had been 58-5 
m.p.h., and we were 1-5 mins. ahead of time. We 
had been slightly ahead ever since passing 
Willesden, as a matter of fact, and the average 
speed was higher than I had realised, but the 
running of “No. 6202” is very deceptive. It 
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seems so effortless and casual, and speed variation 
was so slight, that I failed to do her justice. She 
makes so little fuss about her job. 


Ruaesy To CREWE 


After Rugby, seeing that there was time in hand, 
the speed was moderated yet further, and the 
fireman’s movements became even more unruffled. 
(The pun is unpremeditated, but the remark is quite 
in order). The needle of the pressure-gauge 
seemed glued to the 245 Ib. line; it is evidently 
easier to keep the steam at the required figure on a 
turbine engine than with the normal type. I 
find this was noted in my pad ; it was apropos of a 
statement by Ruffell. From Rugby to Nuneaton, 
passed at 12.20 p.m., 1 min. early, 14-5 miles in 
15-5 mins., only one group of nozzles was in action. 
“No. 6202’ seemed to spin along like a sleeping 
top. One group remained the allowance until we 
struck the slight rise to Lichfield, after water had 
been picked up at the Hademore troughs, when 
two valves were open. Tamworth had _ been 
passed at 12.32 p.m., a minute ahead ; Lichfieid 
6-5 miles on, in 6-5 mins.—‘‘ even time ”’ once more. 
Stafford showed that ‘“‘ No. 6202’ apparently had 
got the bit between her teeth again—we were two 
minutes ahead here, passing with steam shut off 
at 12.57 p.m., 17 miles in 18-5 mins. A couple of 
miles after Stafford, 14 miles of an easy rise to 
Whitmore troughs begin, and as things were 
very placid indeed in the cab, I allowed the engine 
to pursue the musical tenor of its way unwatched, 
while I lunched. I enjoyed that lunch, in spite 


of its Spartan simplicity. But there—any sort |- 


of fare is grateful and comforting when one is in 
good company, and happy! As the Psalmist 


had it: ‘‘ Better a dinner of herbs where love is, 
than a stalled ox, and hatred withal!” I had 
brought neither stalled ox nor herbs into the cab 
with me—I dined on sandwiches, garnished with 
coal-dust, and flavoured with engine oil. There 
certainly was no hatred in that cab—only such an 
atmosphere of good-fellowship that it seemed 
almost a pity “No. 6202” had not been given a 
name in keeping with it. ‘‘ Agapemone,” for 
instance !* This shows that a classical education 
can be after all of some use to one. 

I have said nothing about the riding yet, but 
this does not mean that I had been paying no 
attention to it. It was one of the chief features 
that I had anticipated finding of exceptional 
interest. The entire absence of reciprocating 
weights—the never-changing torque of the turbine 
in place of the uneven thrust of pistons, from 
maximum to zero—surely this could only result 
in a motion that would put even that never-to- 
be-forgotten L.N.E.R. “ V.2” No. 4793 into the 
shade ? But my expectations were not realised— 
No. 4793 still stands where she did, at the top of 
the class! The riding of “ Agapemone ’—I 
should say “ No. 6202 ’—was very good indeed, 
but I am quite unable to decide whether it was 
any better than that of a “ Princess Royal,” so 
evidently there can be actually little difference. 
As obviously there are no disturbances on a 
turbine engine due to internal forces, it follows 
that all I noticed must have been due to the track 
or running-gear, and it also follows that the balance 
of the “Princess Royal” class must be extra- 
ordinarily good if even turbine-drive cannot 
improve on it. This compliment applies equally 
to the “‘ Princess Coronations,” as their balance is 
at least as good as that of their predecessors. 
Against “No. 6202” ’s riding, I have therefore 
no complaint to lodge, so I will leave it at that, and 
return to the run. : 

Being two minutes ahead of schedule at Stafford, 
things were taken afterwards more legitimately, 
and at Whitmore, passed at 1.20 p.m., my sand- 
wiches being finished, I began observations again, 
to find we were dead on time. From the troughs 
of that name it is sharply downhill into Crewe, 
and ‘“‘ No. 6202” drifted to a stand in the station 
at 1.30 p.m:, two minutes to the good. The 24} 
miles from Stafford had been covered in 33 mins., 
44-5 m.p.h. No wonder “No. 6202” had done 
most of this distance on one nozzle group! The 
158 miles from Euston had taken 170 minutes, 
an average speed of 55-8 m.p.h., over which 
section the engine had handled the train with 
effortless ease, never having approached anything 
like hard work. At Crewe, Whiston’s place was 
taken by Fitter Parker ; I had found the former’s 
help invaluable, and his thorough knowledge of 
the engine, and keen enthusiasm for it, very 
infectious. Worman and Ruffell carried on north- 


ward. 
(To be continued) 





Singing Propellersy 


By W. KERR, J. F. SHANNON and R. N. ARNOLD 





A cRITICAL examination of the great mass of 
data and observations relating to singing propellers, 
sometimes quite conflicting, reveals certain funda- 
mental principles which must be adhered to if a 
satisfactory solution is to be obtained. In order to 
ensure the utmost protection against singing the 
following appear to be of paramount importance :— 

(a) Elimination of all types of exciting forces. 

(b) Production of a blade with low responsiveness 
to arbitrary forces occurring at the tip and 
leading edge. 

(c) Production of a hydrodynamic flow to the 
propeller having a minimum of dis- 
turbance. 

It must be recognised, of course, that none of 
these conditions can be produced with any degree 
of finality, and therefore it is essential that each 
must be allotted due consideration. Neglect of 
even one of these conditions may be sufficient to 
introduce the unwelcome effect of singing to an 
otherwise efficient and satisfactory design. 

(a) Elimination of LExciting Forces.—It_ is 
generally agreed that the forces which cause singing 
in a propeller are of hydrodynamic origin. The 
question therefore arises as to what details of 
propeller design are essential to the elimination 
of such forces. When their character is considered 
the answer appears evident in the light of recent 








* In case the English equivalent of this has slipped the 





reader’s memory : “‘ Abode of Love !”’ 
+ Institution of Mechanical Engineers, April 19th. Abstracted. 
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research. The most important hydrodynamic 
disturbances on a propeller blade are cavitation 
and vortex shedding. The shape of the leading 
edge controls the former and the design of the 
tip the latter. Suction peak determination in 
wind tunnel tests, together with visual observation 
in the cavitation tank, demonstrate conclusively 
that cavitation can be successfully controlled, and 
in many cases entirely eliminated, by sharpening 
the leading edges of the blades. 
shaping the edges, both back and face cavitation 
may be obviated within the working region of the 
propeller. The type of tip which suppresses vortex 
action is of equal importance. Here again sharp- 
ness plays the predominant role, and allows the 
design to be so regulated that cavitation will only 
occur in the vortex at a speed corresponding to 
general cavitation of the blade. A sweeping plan 
form appears also to be beneficial in the design of 
the tip. The reverse of the above procedure has 
many times spelt misfortune, as is evidenced by the 
many propellers with blunt edges which have 
exhibited the unwelcome symptoms of singing. 
Thus in one case indiscriminate cutting of the tip 
on a propeller with sharp leading edges proved 
disastrous. The sharpening of leading and trailing 
edges and tips has been applied to many singing 
propellers and its continued success seems to 
commend its adoption. 

(6) Production of Low Responsiveness.—If it be 
assumed that, in spite of all precautions taken to 
eliminate exciting forces, success cannot be wholly 
achieved, it is necessary to ensure that should a 
vibration be stimulated it must be instantly sup- 
pressed. This entails the introduction of powerful 
damping forces, which obviously can only originate 
in the blade itself or be supplied by the surrounding 
medium. 

If damping is considered, it will be found that two 
possible types suggest themselves :—(1) internal 
hysteresis ; (2) hydrodynamic damping. The first 
is a characteristic of the metal used, the second of 
the blade form. High internal damping may be 
obtained by utilising a metal such as cast iron—and 
incidentally propellers of this metal have rarely 
been known to sing—but from other considerations 
bronze has proved its superiority. The limitations 
of this type of damping are therefore obvious. 

In the case of hydrodynamic damping, however, 
results are much more encouraging. Research has 
shown that the edge form of a vibrating blade, if 
correctly shaped, may introduce damping of a 
very high magnitude, and it is gratifying to find 
that a sharp edge of the type controlling cavitation 
and tip vortex action is also associated with high 
damping qualities. The significance of sharpening 
also the trailing edge of a blade at once becomes 
evident. By this procedure the maximum hydro- 
dynamical damping comes into play and counteracts 
to a large extent any exciting forces which it may 
be unable to avoid. 

The question of coupled flutter response may 
here be introduced, though its occurrence in marine 
propellers appears to be most unlikely. Even 
with small damping the calculations for a typical 
blade show the minimum flutter speed to be in the 
region of 360ft. per second, which is far in excess of 
the working speed of such a propeller. 

Stalling flutter, though more probable, cannot 
be considered to be of any great importance, since 
its violent action would result in rapid fatigue 
failure at the root of the blade. Such a condition, 
as far as is known, has never been observed. 

(c) Production of Hydrodynamic Flow with 
Minimum Disturbance.—-Any discussion of propeller 
action is incomplete if the question of wake dis- 
tribution is ignored. It is almost true to say that 
any hydrodynamic action occurring with a propeller 


in an ideal stream is greatly exaggerated when the | pos 


propeller is forced to work in a variable wake. A 
high wake, by sudden increase in the angle of 
incidence, not only produces a buffeting effect on 
the blade, but also brings in its train cavitation and 
vigorous vortex action at the tip. Under such 
disturbed conditions blunt leading edges with their 
high suction peaks prove unstable because of the 
rapid changes in pressure distribution which must 
accompany a small variation of angle of incidence. 
Furthermore, cavitation, with its decrease in lift, 
produces a premature stall which in turn promotes 
hydrodynamical hysteresis. That tip vortex action 
may be extremely vigorous is evidenced by 
observations of vortex swirls in the wake of a 
singing propeller, though systematic data on this 
point are limited. To obviate such detrimental 
complications it is essential to produce as smooth 
a wake as possible, and a blade which will be stable 
within its working range. The former is achieved 
by correct hull design, the latter by suitably 


By suitably |. 





sharpening the leading edge of the propeller and the | and (c) the trailing edge. The first controls cavi- 


tip. 

It may therefore be concluded that a simple but 
effective method of safeguarding a propeller against 
singing is available. It consists essentially of 
suitable sharpening (a) the leading edge, (b) the tip, 


tation, the second vortex action, and all three 
together introduce intense hydrodynamic damping. 
Exciting forces and elastic response are therefore 
reduced to a minimum and if the wake is not 
abnormal success seems almost certain. 








Anglo-French Industrial Interests 


(By our French Correspondent) 


F is hardly possible fully to understand the 
character and significance of the trade agreement 
between Great Britain and France without knowing 
something of the contribution that our ally can 
make to the success of this new plan of co-operation. 
France is equally an agricultural and industrial 
country, and in both spheres her products are 
extremely varied. She has the second greatest 
colonial Empire, for the most part in Africa 
extending from the Mediterranean to the Congo 
and forming practically a continuous territory 
from Dunkirk to Brazzaville, below the Equator. 
She has Madagascar, Indo-China, and possessions 
in many parts of the world. It is in Africa that 
vast schemes of engineering development have 
been in project for many years, and associated 
with that development is the opening up of re- 
sources that are not yet fully explored. They 
offer a wide field for engineering enterprise in the 
future. Of more immediate interest is the situation 
of French industries and the part they may play in 
a reconstruction of foreign trade. There are many 
industries grouped as ‘exporting industries,” 
such as silks, pottery, porcelain, art glasswork, 
and a long list of luxury goods that are non- 
competitive and complementary to an exchange of 
engineering products. But engineering goods must 
enter a large extent into French exports, and the 
following account of leading branches of French 
mechanical production is intended to afford some 
idea of their relative importance in foreign trade. 

Until twelve years ago French foreign trade 
had been on the credit side, the yearly average for 
the five years ending 1928 showing a surplus of 
exports over imports. From that time there was a 
continuous heavy decline, much more rapid in 
exports than in imports. In summarising the 
statistical situation the tonnage is given instead of 
values, since it offers the only means of comparison 
over a period when currency inflated to the level at 
which it is now stabilised. The figures last 
published of the total tonnage in 1938 are reproduced 
here as indicating the relative importance of the 
three groups of production that make up the 
foreign exchanges. They are agricultural and 
other products for human consumption, “‘ materials 
necessary for industry ” comprising every kind of 
raw and semi-manufactured materials, such as iron 
ore, minerals, and iron and steel, and, finally, 
manufactured goods. The tonnage of imports 
during the year was 47,410,696, comprising 
5,845,844 tons of foodstuffs and products in the 
first category, 39,944,183 tons of material necessary 
for industry, and 1,611,669 tons of manufactured 
goods. Exports totalled 27,388,572 tons, composed 
of 1,265,060 tons of foodstuffs, 23,383,788 tons of 
material necessary for industry, and 2,739,724 tons 
of manufactured goods. The excess of imports over 
exports was approximately 20,000,000 tons, while 
the deficit in values was greater in consequence of 
higher prices paid for imported raw materials with 
a devalued currency. It was this state of things 
that compelled the French to examine every 
sible means of reducing imports of raw materials 
and foodstuffs from abroad by developing colonial 
resources and giving a greater impulse to export 
trade. 

This summary of the general situation of French 
foreign trade in 1938 leads to a consideration of 
exchanges between France and Great Britain, 
and of the manner in which those exchanges were 
affected by quotas based upon a reference period 
that enabled Germany to export to France more 
machinery than any other country. The imports 
of German machinery and parts amounted to 
25,000 tons, while from Great Britain the total was 
6900 tons. With only one or two exceptions 
German imports of different classes of metal 
working machines, presses, engines, boilers, and 
engineering tools greatly exceeded those from Great 
Britain. In textile machinery they were nearly 
double the quantity. Germany took no machinery 
in return for her exports to France, but there were 
consignments of most descriptions of French 





machines to Great Britain. There was nothing 
except the quotas and the State subsidising of 
German exports to account for the preponderance 
of German manufactures in the French market. 
The system of import and export licences has 
superseded quotas during the war, and the Govern- 
ment is free to organise foreign trade in any way 
to suit its plans for expansion. It is impossible 
to say what the conditions will be after the war, but, 
meanwhile, judging by the statistics for 1938, 
which was not a good year, British machinery 
makers should be able to increase their exports to 
France three or four fold. In trade exchanges it 
is necessary to classify goods in competitive and 
non-competitive or complementary categories. 
The exchange of iron ore from the Briey basin for 
metallurgical coke from the Ruhr was satisfactory 
until Germany began to slacken her deliveries some 
time before the war, and French blast furnaces had 
to rely upon suppfies of coke from Belgium. 
French raw and semi-steels are complementary to 
the British production, for in 1938 Great Britain 
took by far the greater part of the French exports 
of ingots, blooms, and billets. In the case~of 
mechanical productions there is a classification 
which cannot yet be fully determined, for reasons 
that will be given in the following notes on some 
branches of the engineering trades. 

After the last war it was recognised that the 
machine tool industry must be developed in order 
to provide for future contingencies, but no one 
could have anticipated the formidable require- 
ments for machine tools that preceded the present 
war and have not yet been satisfied. Home 
machine tool makers can contribute only a small 
part to this huge total, but the fact of so much 
being done to increase production is changing the 
future of the French machine tool industry. 
Before the last war, the manufacture of machine 
tools was restricted to a few old established firms 
which adhered to traditions that had long given 
way abroad to modern ideas. But on the return 
of Alsace to France a live industry came into being. 
The Société Alsacienne de Constructions Mécaniques 
and other Alsatian firms brought to the country a 
manufacture of machine tools that was henceforth 
to influence the development of the industry. 
Schneider and Cie created the Somua company 
which eventually incorporated the firms of Bouhey, 
Farcot, and Champigneul, and extended the 
machine tool branch of the business to include the 
heaviest types of boring mills and lathes, as well 
as lighter classes of machines. Old established 
firms like Sculfort-Fockeday in Maubeuge and 
H. Ernault in Paris modernised their machines 
and extended production, and new makers sprang 
up in Paris, the Somme, Lyons, and elsewhere 
at a time when prospects seemed particularly 
encouraging, only to collapse under the weight of 
the world economic crisis. During that crisis 
there were amalgamations of firms such as that of 
H. Ernault with the Compagnie Générale de Con- 
struction de Locomotives de Batignolles and of the 
Etablissements Charles Berthiez with the Compagnie 
de Fives-Lille. The industry passed through a 
difficult period during which the Chambre Syndicale 
des Constructeurs Frangais de Machines-Outils 
constituted a research committee with a number of 
influential experts and prominent engineers in 
arsenals and other State establishments with the 
object of placing the industry well in the van of 
technical progress. With this organisation and 
State encouragement the industry made rapid 
headway. It is difficult to give the precise number 
of machine tool makers because so many small 
works specialise in single types of machines, but 
there are half a dozen firms in the front rank, 
most of them covering a wide range of machine 
tool production. In view of what is being done 
now to meet urgent demands for armament works 
the production capacity will have so largely 
increased after the war that the machine tool 
industry will be faced with a problem that can 
only be solved by an organisation of the home 
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canal which the Chambre aeniiaale is aides its 
best to realise, or by some such trade plan as that 
implied by the Anglo-French agreement. 

There are branches of engineering production 
that are less affected by armament demands and 
can make a notable contribution to export trade 
when arrangements are completed for supplying 
workers and materials. Twenty-five years ago 
Sulzer installed a works in the suburbs of Paris for 
the manufacture of compression-ignition engines 
for which the Government was then in urgent 
need. It was a long time before French makers 
were able to start upon the production of such 
engines under licence or to their own designs, but 
when a beginning was made the industry moved 
forward rapidly. The whole range of compression- 
ignition engines is now covered by French makers. 
In addition to Sulzer, they include all the leading 
engine builders, such as Chaléassiére, the Compagnie 
Lilloise de Moteurs, Dujardin, and Crépelle, besides 
engineering firms like Schneider, the Société 
Générale de Constructions Mécaniques and many 
others. In the motor-car industry several makers 
build their own compression-ignition engines for 
lorries, while the Renault production comprises 
engines for industrial, marine, and road haulage 
purposes. In 1938 Britain exported to France 
165 tons of compression-ignition engines and 
Germany 551 tons, and the exports of all descrip- 
tions of French oil engines totalled 3654 tons. The 
trade in engines between Britain and France has 
been restricted for several years by the system of 
import quotas and the French industrial depression. 
Under normal trade conditions there is so great a 
variety of engine applications that either British 
or French types may be preferred by users for 
particular purposes. Where users have a free 
choice of engines under similar conditions of price 
a wider reciprocal trading should be possible to the 
advantage of both countries. The same reflection 
applies to pumps, air compressors, and the like. 

The French negotiators are anxious to increase 
exports of textile machinery which amounted in 
1938 to 10,400 tons. If British manufacturers 
secure the German trade they will nearly quadruple 
their exports to France. The French output is 
largely specialised and is, to some extent, comple- 
mentary to British textile machinery. Elevating 
machinery is also on the list. of French manu- 
factures for which it is sought to obtain a freer 
entry into the British Empire. This branch of 
engineering production has developed considerably 
in consequence of the vast programme of national 
equipment that began with the aid of German 
reparations and was continued by the purchase of 
machinery abroad when reparations ceased, followed 
by French enterprise in expanding their own 
manufacture of elevating machinery. There are 
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4 pe “ engineering Suaviletas enbiniabvels, 
while the staple industry of agriculture has fallen 
into a decline. This movement has unbalanced 
the general economy, which must be restored. 
After the war, production will have to be increased 
all round to pay for present sacrifices. What is 
being done now will leave the country with a 
greater production capacity, as happened after the 
last war, with probably the same conaitions of 
industrial depression and unemployment so long as 
Europe remains financially exhausted. The French 
believe that methods must be changed to deal with 
a situation in which the only stable factor is provided 
by the two Empires. Considering the matter 
solely from an economic point of view it is obvious 
that both countries would gain by as free an inter- 





iispiatiie the essential interests of either, ad 
it will be seen from the foregoing notes that 
French engineering industries can very well be 
adapted to meet new conditions if all the details 
of a comprehensive plan are worked oat before 
French makers turn their attention to a reorganised 
production after the war. Co-operation in colonial 
development is envisaged as a means of offering 
a wide field of activity that will give permanent 
stability to the engineering industries of both 
countries at a time when Europe may be under- 
going a long and difficult process of reconstruction. 
The idea in France of total co-operation has 
grown out of a conviction that Great Britain 
and France must stand and work together and 
utilise their industrial resources in the common 





change of goods and products as is possible without 


interest. 





aay several years the Government has maintained 
a number of centres in different parts of the 
country in which unemployed men are given a 
practical training in the engineering and other 
trades. With the outbreak of war this scheme has 
now become a national asset for the training of 
large numbers of men for the engineering industry. 
Although the 30,000 men trained each year at the 
fourteen centres will not by any means satisfy the 
demand, they will make a valuable contribution 
to the national effort. It will be recognised that 
these men with a good practical training behind 
them will be capable of a higher class of work 
than those who enter the trade with no knowledge 
and are only fitted for simple repetition work 
which can be rapidly and easily taught under actual 
factory conditions. 

The Government training scheme was originally 
established with a view to helping the younger type 
of unemployed men in distressed areas who had 
little or no opportunity of getting local work. 
It was intended to teach them a trade in order 
that they might take up employment in some 
other part of the country where industry was in a 
better state. The first training centre was opened 
at Birmingham in 1925, and since then fully 
equipped centres have also been established at 
Bristol, Glasgow, Handsworth, Hounslow, Leeds, 
Leicester, Letchworth, London, Slough, South- 
ampton, Waddon, Wallsend, and Watford. At 
present training is mainly concentrated on the 
engineering trades and the courses include draughts- 
manship, fitting, turning, instrument making, 





Government Training Centres 





The actual training syllabus followed by the 
men at each centre is largely left to the discretion 
of the manager, who adapts the system to the 
current requirements of the industry, and he 
generally keeps in close touch with the latest 
workshop practice in order that the trainees 
should enter industry with the advantage of 
completely up-to-date knowledge. 


THE WatTrorD TRAINING CENTRE 


In the course of a recent visit to the centre aj 
Watford we were given an opportunity to see the 
system of training which has been adopted there 
by Mr. R. C. Douglas, the manager. Mr. Douglas 
has been associated with the scheme since its 
inception and in the course of our visit we were 
able to see the successful training method he has 
evolved, which is based on twenty years’ ex- 
perience. 

At present there are more than a thousand men 
in training at Watford and in order to increase the 
capacity there is shortly to be introduced a double 
shift in the machine shop and instrument making 
department. Old buildings, on the open area 
shown on the left of the accompanying lay-out 
drawing of the centre, are also being reconstructed 
and extended to increase the accommodation. 
It is a point of interest that these extensions are 
being carried out by trainees in brickbuilding and 
joinery as part of their training. 

Men from the employment exchanges when they 
first enter the centre are interviewed and examined 
with a view to ascertaining their knowledge of 
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LAY-OUT OF THE WATFORD GOVERNMENT TRAINING CENTRE 


everything in-the way of lifting machinery and 
appliances. Caillard and Cie of Havre, the Ateliers 
de Construction du Nord de la France, and Jeumont 
are representative of this branch of production, and 
there are many other firms, great and small, which 
have helped to build up an important industry. 
Harbours are equipped with French cranes, and 
Dunkirk has built floating cranes of the heaviest 
type. Exports are mainly to the colonies for 
harbour extensions. During 1938 imports of such 
machinery from Germany were three and a half 
times more than those from Great Britain. Figures 
relating to elevating machinery also cover excava- 
tors and power shovels, and while only one or two 
firms build high-duty machines of this type the 
industry, as a whole, was progressing steadily 
before the outbreak of war. There is hardly any 
branch of engineering production that has not been 
developed or established in France during the past 
fifteen years. 

Within a period of two decades France has 


electric and oxy-acetylene welding. As a rule, 
each course lasts about six months and the 
draughtsmanship course three months longer. 
The instructors at the centres are men with years 
of practical experience in their trades and have a 
special ability for teaching. Training is carried out 
under conditions closely approaching those of 
ordinary workshops and the practical work is 
supplemented by lectures on typical problems and 
general workshop knowledge. The work done is 
generally for instructional purposes only and 
includes the maintenance of machines and replace- 
ment of parts for the centres themselves. 

At present admission to the centres is restricted 
to men aged eighteen and nineteen and those 
between twenty-five and forty-five, although under 
specified conditions men of the intermediate ages 
are admitted. During training men receive the 
various unemployment and other benefits to 
which they are entitled together with supple- 





are required in workshop practice. Those who 
do not reach the required standard are then given 
an intensive course lasting about 20 hours before 
they enter the shops. As the course progresses 
lectures are given daily to keep the theory in line 
with or slightly in advance of the practical work. 
Each week two hours are devoted to lectures of a 
purely technical nature and every day a quarter 
of an hour is spent on discussion of the day’s 
problems at an informal lecture by the instructor 
of each group. The subject to be discussed in 
the informal talk is announced on a blackboard 
to each group in order that the trainees can think 
it over and be prepared to advance their ideas and 
bring up any points on which they are not clear. 
When the men enter the shops they are formed 
into groups of from 10 to 16 according to the nature 
of the course, and each group is ‘placed under the 
charge of an instructor. The system of training 
adopted at the centre is that each trainee shall 





mentary sums for living expenses, fares, &. 


pass through four groups or phases, each of which 
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lasts up to six weeks. At the end of his time in one 
group, he passes on to the next, where he comes 
under the charge of another instructor and the 
class of work is more .complicated and calls for a 
higher standard of efficiency. At the end of each 
month every man has to undergo a test to ascertain 
the progress he has made, and the test piece he has 
to make is examined from the point of accuracy, 
the standard of workmanship, and the time taken 
in its production. In order to avoid monotony, 
each group has a number of different working 
drawings of increasing complexity so that a trainee 
gets a variety of jobs in each phase of his training. 
When a trainee first enters the workshop he is 
carefully watched for three weeks to see if he is 
adaptable for the trade he has chosen. If at the 
end of this time he is obviously unsuited he is 
given an opportunity of transferring to another 
branch of the centre and, in making the change, 
is given the carefully considered advice of the 
instructor as to the class of work to which he would 
be most suited. When a man shows, as the result 
of previous experience, a particular aptitude for | 
his work, the earlier elementary courses are 
shortened in proportion and he is rapidly passed 
on to the more advanced class of work. The 
drawings used by the trainees include concise 
notes in which the best method of procedure is 
given, and these notes are elaborated upon by the 
instructor in order that a man shall not wasté 
his time and scrap material by doing the various | 
processes involved in the wrong order. 

As may be seen from the above, the system | 
although complete in detail is made elastic in| 
order that each individual man shall receive the | 
fullest benefit from the training but shall not | 
waste his time or be held back if his progress is | 
better than that of others in his class. 

In the training of draughtsmen, the course takes | 
longer owing to the fact that the men are first | 
given a brief training in the shops. In this time, | 
each section of the centre is visited in turn and a| 
few days’ practical work done in a group so that in | 
addition to an understanding of the use of the tools | 
and machinery each man becomes familiar with 
their application and construction. Draughtsmen | 
are as a rule selected only from the men with a! 
secondary or high school education and who 
have a good knowledge of practical mathematics, 
geometry, &c., together with a natural aptitude 
for the work. 


THe Lay-ouT OF THE CENTRE 


As stated previously, the centre is now mainly 
concerned with training for the engineering and 
allied industries and for that reason the space 
occupied by certain other trades has been used 
for the extension of the engineering sections. 
In the main building directly adjoining the 
administrative offices and canteen is a large 
shop, illustrated on page 398, in which aero 
riggers are trained. Here there are complete 
frames of machines which are entirely stripped and 
re-assembled during each course. The trainees 
are taught every phase of the trade and their work 
includes the making and repair of all parts of the 
frame. In all stages the work has to be done to 
the close limits and high standard of workmanship 
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off for the drawing offices and two small lecture 
rooms. 

Next to this shop and running practically the 
width of the building is the first fitter’s shop and 
here a large number of soldiers from various units 
are undergoing an intensive course of fitting. 
Here, although the course is designed with a view 
to the particular requirements of the army, the 
general scheme of training is closely adhered to and 
the same standard of workmanship is expected. 

The main fitters’ shop—see page 398—is in the 
body of the building and each group of trainees is 
divided into four separate sections in various stages 
of training. Each man has his own section of 
bench with its vice and tools whilst a number of 
drilling machines and toolgrinders together with 
guillotines and other fitting shop machines are 
installed at convenient points. In this section it 
was particularly interesting to note the steady 
improvement in workmanship which keeps pace 
with the increasing complexity of the work pieces, 

















leave the centre for industrial shops are not at the 
disadvantage of having experience on out-of-date 
machines only. An additional advantage in this 
shop is that there is more then one make of each 
class of machine in use and the trainees work on 
each in turn. 

The training shop for the instrument makers 
adjoins one side of the fitters’ department from 
which it is separated by a partition. Trainees 
work at benches set round the sides of the shop 
and down the centre is a bench on which are set a 
number of small lathes, drilling machines, milling 
machines, &c. These machines are set along 
each side of the bench and are driven by belts 
from a main shaft running the length of the bench 
and supported by pedestals at intervals along its 
centre. The test pieces made by the trainees in 
this shop are all of a practical nature and many 
of the examples we saw reflected particular credit 
upon the instructors and trainees in both accuracy 
and good workmanship. 





WELDING SHOP 


and it was difficult to believe that some of the 
work done by trainees at the end of their courses 
was by men with only six months’ training. 
Adjoining the end of the fitting shop is the 
machine shop, parts of which are shown on page 
398. When trainees first enter this department 
they work on a small group of mixed machines in 
one corner of the shop and here the instructor is 
able to observe the reactions of each man and his 
adaptability to different machines. At the end 
of a week or so, the man is then advised as to the 
class of machines to which he is most suited and he 
is then passed on for training in that group. 
If a man has no “ machine sense ”’ he is given an 
opportunity to go out into one of the other depart- 
ments. In the shop, the machines have been grouped 
in their particular classes and are not laid down with 
a view to production progress. This has been done 


called for in the aeroplane industry. At the | in order that each instructor may keepclose observa- 


lectures and in the instructors’ informal talks the 
relevant basic theory is explained and illustrated 





on the machines. One end of this shop is partitioned 
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tion on the men at the machines under his control. 
Many, if not most, of the machine tools installed 
are of the latest types so that the men when they 
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At one end of the instrument makers’ shop is the 
welding shop where in addition to oxy-acetylene 
plant two points for electric welding have been 
installed. In addition to the various test pieces 
being made, we were shown in course of construc- 
tion by the trainees a cutting machine for circles. 

On the side of the building opposite to the two 
shops above mentioned are the various wood-work- 
ing shops, and at the end adjoining the machine 
shop are two bays in which instruction is given in 
sheet metal working and panel beating. In the 
smithy in one corner of the centre are forges for 
the heat treatment of tools, and a nitride hardening 
furnace. Here each man is given sufficient training 
in hardening and tempering to enable him to make 
the tools for his machine and for the treatment of 
small parts. 

As may be seen from the plan, all the shops in 
the body of the building are open to observation 
from the chief instructor’s office, which is situated 
above one corner of the instrument makers’ shop. 
This position not only enables a large measure of 
supervision to be maintained, but is of definite 
value when it is required to revise the lay-outs of 
the shops to better advantage as a result of changing 
conditions. 

In a separate building adjacent to the office end 
of the centre is the boiler house which supplies 
steam for the heating of the premises. On the 
far side of the boiler house is a large building in 
which coppersmiths, panel beaters, and sheet 
metal workers are trained. This part of the centre 
is housed in a separate building in order that the 
considerable noise associated with such work shall 
not be a disturbing factor to the other sections. 

All the shops are well lighted and ventilated, and 
although the actual capacity of the centre is 
exceeded, the work has been so arranged as to 
avoid any detrimental overcrowding of the trainees 
in the various groups. 

In all sections of the centre, the conditions 
closely resemble those under which the trainees 
will have to work when they leave and the general 
system of control is based upon that of a well 
conducted factory. The men receive close indi- 
vidual attention and the keen interest which they 
show in the work is excelled only by the enthusiasm 
which is put into this work of training by all 
members of the staff from the manager down- 
wards. 




















Aprit 26, 1940 


THE ENGINEER 


395 








Improvements in the “ Brush- 
Koela’’ Gas Producer 


In connection with the production of ‘‘ Brush- 
Koela’”’ gas producers, the Brush Electrical Engin- 
eering Company, Ltd., has been fortunate in obtaining 
valuable data from vehicle operators and has taken 
immediate steps to incorporate modifications found 
desirable, after having carefully investigated the 
experience and data supplied. These improvements 
will be embodied not only in future production, but 





supply to the producer. It was found that advantage 
accrued from using an even greater proportion of 
water than hitherto, provided that. a more highly 
superheated steam were used. (2) Unless the filters 
received more careful consideration than some users 
were inclined to give, imperfect filtration resulted. 
For the water feed a flash boiler has been inserted 
in the gas collecting space immediately above the 
fire. The feed water to this boiler is controlled by a 
non-return valve. Thus when pressure develops in 
the boiler the flow of water is momentarily stopped 
until the boiler has “‘ blown ”’ itself by means of a 





baffle plates having no means of adjustment to the 
gas seal. 

As regards the second-stage scrubber, previously 
consisting of baffle plates and dry filtering media, this 
is being replaced by two “Can” type filters; the 
first carrying water, and the second oil. Exhaustive 
tests over many thousand miles have proved that 
with these filters and the modified first-stage scrubber 
danger of cylinder wear above that associated with 
petrol operation has been minimised. The water 
itself is, in fact, a solution with sodium carbonate 
(washing soda), and immediately above it is ferric 
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PRODUCER PLANT MOUNTED ON LORRY 


will be incorporated in plants already installed. 
The company’s action is based on the view that the 
users who contributed towards such recommendations 











nozzle inserted at the base of the pre-heater. This 
action takes place several times per second. The pre- 
heater wherein the water was converted to steam now 


from the experience of their pioneer purchases of | serves exclusively for preheating air, and the drip 
producers are entitled to the benefits, which will be | feed serves no longer to regulate the flow but only 


made available to all. 
Before the outbreak of war there were, in this 


as a sight feed to show that the water flow is con- 
tinuing. This modification, it is claimed, ensures a 


country, only some two dozen vehicles propelled by | much closer control of the temperature of the fire 


producer-gas. Experience abroad with 


fuels and under very different operating conditions | 
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different | bed and fire grate, and increases the proportion of 


water to solid fuel to about 25 per cent. by weight. 
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SECOND STAGE SCRUBBER 


ARRANGEMENT OF GAS PRODUCER PLANT 


could give but little guidance to producer-gas plant 
manufacturers of what. was necessary here, nor 
could their own tests be regarded as conclusive. 
It was, nevertheless, of urgent national importance 
that production should commence as early as possible, 
and there are to-day already some hundreds of 
producer-gas propelled vehicles in users’ hands. 

The principal lessons learnt from users’ experience 
may be summarised as follows :—(1) Difficulties 
were experienced with the regulation of the water 





For filtration, the interior of the first-stage scrubber 
has been modified so that the seal on the scrubber 
walls is always positive, and secondly, so that the 
gases definitely pass through the filtering media. 
The construction is based on the principle of an 
expanding brake shoe, the adjustment being made 
inside the scrubber after the filtering elements have 
been inserted. Before withdrawing the scrubber, the 
seals are contracted, thus facilitating. the withdrawal 
ofthe assembly. This arrangement replaces a series of 








FIRST AND SECOND STAGE SCRUBBERS 


oxide (rusty wire wool). Porcelain rings carried 
above the oil bath provide a large wetted surface 
for the extraction of fine silica dust, and, furthermore, 
the oil provides an upper cylinder lubricant in the 
cylinder. 

These modifications, it is stated, ensure smoother 
operation of gas propelled vehicles, and go some way 
towards making the gas producer as simple to use as 
the petrol engine which it drives. 








Diesel Engine Users’ Association 





Heavy-Om ENGINE WoRKING Costs 


Two interesting reports on oil engine development 
and practice have recently been presented and 
discussed at meetings of the Diesel Engine Users’ 
Association, held at Caxton Hall, Westminster, 
under the chairmanship of Mr. George E. Windeler, 
the President of the Association. The first of them 
was the annual report on heavy-oil engine working 
costs, prepared by a sub-committee comprising 
Mr. C. Green, A.M.I. Mech. E., Chairman, with Mr. 
W. S. Burn, M.Se., Mr. E. W. Johnston,’ Mr. H. V. 
Stead, M.Se., and Mr. George E. Windeler, 
M.I. Mech. E., and presented on March 14th. It 
says that, in view of the difficult conditions which 
have prevailed both in this country and abroad 
throughout the whole of last year, the sub-committee 
appointed to prepare the report records its satis- 
faction that the number of returns made by the 
members of the Association has been so well main- 
tained, and is as complete as those of previous years. 
In the early part of 1939 the sub-committee had 
under consideration the possibility of recommending 
to the main committee an extension of the scope of 
the returns, with a view of embracing other duties 
for which heavy-oil engines are increasingly being 
used, and also gas-engine installations. Owing, 
however, to the international situation it was not 
possible to proceed further with these proposals, 
but the views of the members of the Association 
as to the desirability when conditions allow are 
invited. 

The report comprises four tables, giving the 
costs per unit generated for 32 home stations 
and 26 overseas stations, the average long period 
costs per unit generated of 35 heavy-oil engine 
stations, and waterworks heavy-oil engine costs 
per water-horsepower-hour, for the year 1938-39, 
including returns from 16 stations both in this 
country and abroad. The report includes a com- 
parison of fuel’consumptions for all stations given 
in the first two tables, and figures for fuel and lubri- 
cating oil consumption, which indicate the variation 
of such factors as the proportion of air-injection and 
airless-injection engines, the age of engines, and the 
average size of engines. A further table shows how 
the average consumption of lubricating oil has changed 
with the years, and the increased number of the 
stations in proportion to the total, which now exceeds 
the standard number of rated B.H.P. hours run per 
gallon. Other items include a curve of renewals and 
replacement costs, comprising maintenance cost 
(materials and contractors work only) averaged over 
10 to 16 years, ending 1938. The valuable figures 
collected with regard to liner wear which were a 
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feature of last year’s report are continued. In spite 
of the difficult times several members have added to 
the report notes and comments relating to the engines 
under their control. 


1939 BULLETIN 

The general review of the development of the oil 
engine during 1939, which was presented on Thursday, 
April llth, is very complete, and includes many 
applications which are grouped under twelve headings. 
The sub-committee in charge of the Bulletin included 
Mr. T. Hornbuckle, B.Se. With regard to research 
and design, the Association is impressed by the need 
of a specific policy in co-ordinating the research 
carried out in British research stations and experi- 
mental stations. The present policy aims at establish- 
ing a research programme with a high rate of progress 
and minimum degree of overlap with reference to the 
work at each centre. The aim of such co-ordination 
is, it is stated, to lead to the desired centralisation of 
research control, with a minimum! expenditure and 
maximum impetus for continuity of its scientific 
management, or, in short, the rationalisation of oil 
engine research. The first step towards this economic 
aim has been taken by grouping all the laboratories 
under (1) Government stations, (2) university 
stations, and (3) private research laboratories. There 
then follows a list of British research stations, indi- 
cating what work if any has been carried out in the 
year under review. In the majority of cases, the 
present emergency conditions have interfered with 
the progress of work, or the results are not available 
for publication. 

In the land power section the main conclusions 
with regard to oil engines are as follows :— 

The tendency during 1939 has been for most of 
the manufacturers to increase B.M.E.P., and several 
firms are offering a standard series of engines rated 
at approximately 90 B.M.E.P. on 12 hours’ rating, a 
large percentage of these being of the open combustion 
type. Most makers now offer the open combustion 
chamber engine and some, who previously only 
offered the turbulent cell type, now offer the open 
type as an alternative ; this is particularly noticeable 
among the transport engine manufacturers who offer 
the same range of engines for industrial purposes. 

In the normal aspirated engines B.M.E.P. decreases 
as cylinder dimensions increase, and to-day an engine 
with a cylinder diameter of 10in. and under is lowly 
rated if below 80 B.M.E.P. at the 12 hours’ rating. 
With a cylinder diameter above 10in. 80 B.M.E.P. 
appears to be the maximum at normal rating, very 
few manufacturers exceeding this figure. 

Concurrently with increasing B.M.E.P. there has 
been a steady increase in piston speeds. A few years 
ago very few standard stationary engines were 
offered at piston speeds exceeding 1200ft. per minute, 
but to-day 1200ft. per minute piston speed would 
appear to be normal. 

This progress has resulted in a steady reduction in 
engine and electrical generator sizes, and consequently 
a reduction in production costs, all of which has 
not been passed on to the users due to the heavy 
burdern of research expenditure which all manu- 
facturers are having to carry to-day. Installation 
costs have declined, and where power users have studied 
the possibilities of the pressure-charger they have 
not only benefited from lower capital charges but also 
lower fuel and lubricating oil costs. That the user is 
now more interested in the pressure-charged engine 
is shown by the increasing number of manufacturers 
offering standard ranges of these engines. Most 
makers can supply both the Buchi system (exhaust 
turbine driven pressure-charger) and the mechanically 
or electrically driven blower. 

In the section relating to gas power, it is noted that 
the gas engine in its modern form is very much alive 
and is becoming a serious alternative to the heavy-oil 
engine, not only in this country but in many parts of 
the Empire where suitable fuels are available for con- 
version into gas. In the limited general review of 
marine progress attention is called to the development 
of the two-cycle engine for moderate and large powers, 
although the four-stroke cycle engine is still holding 
its own. An interesting fact which emerges from 
wide experience of supercharging is the advantageous 
effect of the higher temperature inlet air upon the life 
of cylinder liners. At the present time, notwith- 
standing the intensive work which is proceeding on 
the wartime naval and mercantile programmes, 
there is, it is noted, sound development work being 
carried on in a number of directions which, when the 
war is over, should show quite an appreciable advance 
in marine oil engine practice. Other sections of the 
Bulletin deal with such matters as rail traction, 
road transport, aerial navigation, engine accessories, 
testing and inspection, including an analysis of the 
performance of a six-cylinder supercharged com- 
pression-ignition oil engine. The position of fuels 
and lubricating oils under wartime conditions is 
admirably discussed in other sections and the 
Bulletin closes with a short section on specifications, 
which, it states, may in many cases serve a useful 
purpose, if the oil engine user always keeps in mind 
their limitations. 





Proposep Turkish Navat Dockxyarp.—According to 
reports, a naval dockyard is to be built in Turkey in the 
Golden Horn at a cost of about two million pounds. 
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Aerial Warfare in the Polish- 
German Campaign* 


PouLaNb’s vital industrial centres are all in or 
near Upper Silesia, close to thé German frontier. 
The weakness of this situation was sought to be 
remedied by the development of new centres of 
industrial activity in the so-called C.O.P., or Central 
Industrial District, in the fork between the Rivers 
Vistula and San. This district, though possessing a 
few large industrial plants, had always been considered 
an agricultural one. A number of modern plants 
had been completed or were under construction in it 
just before the present war. Roughly, Silesia was 
responsible for all the steel and iron production, as 
well as for practically all the zinc, lead, copper, and 
light alloys manufacture. C.O.P., the new industrial 
district, was under development with large steel 
and heavy armament works, synthetic rubber, 
cellulose, explosives, ammonia and other plants, as 
well as two air frame and aero engine plants. The 
aircraft industry was concentrated in Warsaw, 
Lublin, Biala, Podlaska, Rzeszow, and Mielec. 

The following provisions were made for the pro- 
tection of industrial plants and in order to enable their 
working in war time to be carried on. Each plant 
was protected by two to four A.A. guns and a number 
of machine guns, situated on the roofs of the factory 
building or camouflaged near the plant. This 
armament was manned by factory personnel, who 
had undergone special training under the supervision 
of military authorities. In the light of actual 
experience in Poland, such protection should be 
considered as being inadequate, not only as to its 
equipment and power of fire, but as to its principle. 
Manning the guns by factory personnel does not 
seem to be the best solution, as these neither have the 
necessary training and experience, nor can they be 
expected to perform their duties in the shops in case 
of emergency. For the protection of men during 
air raids, trenches were dug outside the factory 
premises close to the gates. This also did not prove 
to be efficient, especially when raid warnings were 
sounded on sight of the approaching aircraft. 

The Warsaw factories, frame and engine, are situated 
on the eastern and western outskirts, respectively, of 
the civil and military airport, over which the German 
reconnaissance and bombing machines made their 
first appearance at about 7.30 a.m. on September Ist, 
a few hours after the outbreak of the undeclared war. 
After that air raids were carried on, several times each 
day, from about 6 a.m. till about 5 p.m., each 
bombardment being followed by observation planes, 
taking pictures. The marksmanship was, at the 
beginning, not very good, but improved quickly. 
The generally clear weather with some clouds that 
prevailed during the whole of September over Poland 
greatly aided the attacking air force. 

The first three bombs that fell on airframe factory 
No. 1, at about 4.30 p.m. on September Ist did little 
material damage. It had been decided by the 
management to continue working in two shifts, 
but on the next morning only about 60 per cent. of 
the workers appeared. This, however, was accounted 
for by the disorganisation in railway transport and 
damage done to Warsaw suburbs, bombed on the 
previous day, where the majority of workers had their 
dwellings. There was little organised work on that 
day in the factory, though no bombs were dropped. 
On September 3rd, at about noon, nine bombs were 
dropped, three of which hit the main building, two of 
them exploding and considerably damaging the 
building and machines. On this day the whole of 
the Warsaw aerodrome was heavily bombed, and 
considerable damage done to the Air Force hangars, 
landing field, and railway branch line leading to the 
airframe factory. Warsaw suburbs were also heavily 
bombed and many fires occurred. On September 
4th the airframe factory ceased practically to exist 
after severe bombing, during which dive bombing 
with Ju 87 bombers had been carried on and many 
fires started. It should be noted that actual work 
had been practically stopped on the second day, 
because of frequent evacuation of personnel to the 
trenches on approach of enemy aircraft. The course 
of events in the Warsaw engine factory differed but 
little from the above. The plant came to a standstill 
on September 4th, when about 5.30 p.m. a raid was 
carried out by some 25 bombers. Only four large 
bombs fell on the factory premises. They were 
dropped by Ju 87 dive bombers. Material damage 
done by the large bombs falling in the main building 
was considerable. One of the bombs destroyed the 
jig and tool store in the centre of the building, and 
another destroyed a number of machine tools in the 
jig and tool shop. 

In order to be able to carry the work on in the shops 
in spite of very frequent disorganisation, it had been 
necessary to abandon the day shift and to resort to 
a night one of ten hours. Only a small shift, that 
could be herded in the factory main bombproof 
shelter, was left for the day. This scheme worked 
quite smoothly, and all nervousness on the part of the 
personnel, that was felt on the first two days, 
gradually faded. There was one drawback in this 
scheme, however, and that was the difficulty of 
having a few hours’ rest during the day time, under 





* Extracted from a paper by S. Rogalski read before the 
Royal Aeronautical Society, April}1 9th, 
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conditions of frequent air raids and A.A, fire. The 
whole works were, of course, completely blacked out, 
a measure not quite justified by the course of events 
as the German command did not consider it worth 
while to take the unnecessary risks of night flight, 
under prevailing conditions of almost unchallenged 
superiority in the air. 

Observation of events in Poland allows two con- 
clusions to be drawn. First of all, it appears that a 
high precision production plant, such as an aero 
engine factory, can be easily upset by comparatively 
little material damage, owing to its complexity and 
dependence on a large amount of special equipment 
in the form of jigs, tools, and gauges, as well as heat 
treatment furnaces and similar equipment. Even 
without actual damage, through frequent raids only, 
its normal functioning and output is greatly hampered. 
The evacuation of personnel at every air raid seems 
to be an essential form of precaution, and the conse- 
quent interruption of work is not only confined to 
the duration of the air raid plus the time to take 
shelter and return to work, but is in practice much 
longer. 

The second conclusion is that local protection by 
artillery and machine guns, however strong and 
diversified to cope with different forms of attacking 
craft and their tactics will not be able either to 
ensure an uninterrupted running of a plant, or to 
prevent a determined enemy from carrying out its 
destructive task. The balloon barrage, viewed from 
this point is, probably, a still less effective protection. 
The object of a really effective defence should be to 
keep the enemy at such a distance from such plants 
that no air raid warnings will be necessary. This 
can, apparently, be only done by a strong and 
efficient intercepting organisation on the ground and 
in the air, at a reasonable distance from the areas 
concerned. 

Air force operations undoubtedly played an 
important part in bringing speedy and complete 
victory to the German Command in the Polish cam- 
paign. The numerical superiority of its Luftwaffe 


was so overwhelming that what was left of the Polish ° 


air force, after the surprise attack on the early morning 
of September Ist could not be expected to bear 
appreciably on the issue of the campaign. The only, 
though bitter, consolation is that its results cannot be 
regarded as a proof of the quality and efficiency of the 
German air force. 

The German tactics were to strike at as many as 
possible of the airports and landing fields known to 
exist in Poland on the first morning of the un- 
declared war, and thus destroy on the spot the units 
of the Polish air force. This was generally carried 
out as a surprise attack from low altitude. Bombing 
with explosive and incendiary bombs and machine 
gun fire were extensively used. The damage inflicted 
was in some places heavy, in others slight. The 
marksmanship on the average was poor. The effect 
on the morale of the troops and civil population must, 
however, be considered to have been great. Railway 
centres and lines were also bombed at many points, 
upsetting to a great extent the mobilisation of the 
Polish army, and practically preventing its com- 
pletion. Vital industrial plants, mostly those placed 
far inside the country, were raided and bombed. 
Their work was upset and the rate of production fell 
sharply in consequence of incessant raids. German’ 
bombers were observed bombing apparently empty 
roads inside the country, thus not only destroying 
them, but telephone and telegraph lines running along 
them. It was not a question of concentrated raids 
on some of the military important centres, but a 
powerful attack on the whole of the strategic organisa- 
tion of the country, which prepared a way for the 
comparatively easy invasion by the ground forces. 
The constant presence of the Luftwaffe over Poland 
was of very great advantage to the German High 
Command, without which it would have been much 
more difficult for it to achieve a speedy victory. 





New Atumintum Works AT SwANSEA.—At @ meeting 
of the Swansea Corporation Electricity Committee it was 
revealed that an aluminium factory is to be built in the 
district. A provisional agreement had been made to 
supply up to 35,000 kVA and it is expected that the 
works will be in operation within about a year. 

CLARIFICATION OF CoAL-WASHERY WATER.—The results 
of an investigation showing the effectiveness of various 
substances for clarifying coal-washery water is given in a 
report just issued by the Bureau of Mines, United States 
Department of the Interior. Starchy materials such as 
potato starch, wheat flour, and corn-meal were found 
to be effective flocculants of coal, but they usually showed 
a short range of reagent concentration in which they 
possess the maximum of effectiveness. At high concentra- 
tions these colloidal materials cause stabilisation of the 
suspension. Electrolytes are also effective flocculants, 
but the concentration necessary to produce good floccu- 
lation is much higher than with the starchy materials. 
For flocculating shale, however, electrolytes are more 
effective than starches, but some of the electrolytes might 
be objectionable in actual use. A combination of electro- 
lyte and starchy colloid is said to be advantageous because 
the combination is an effective flocculant at low concentra- 
tions and because no stabilisation occurs at higher con- 
centrations. Another important aspect of flocculation of 
coal-washery water is the effect on dewatering slurry by 
filtration. Flocculated coal slurries filter much faster 
than unflocculated ones, but the concentration of the 
flocculating agent has to be controlled as too high concen- 
trations result in a decreased rate of filtration. 
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Rail and Road 


Cost or Toots ror Motor-Car Construction.—-The 
annual report of the General Motors Corporation of 
America shows that the cost of special tools, dies, &c. 
for the automobile building programme of the corporation 
for the year 1939 amounted to over thirty-eight and a half 
million dollars. 

TRANSPORT Fares INCREASES IN NORTHERN IRELAND.— 
It is announced that passenger and freight rates of the 
Northern Ireland..Road Transport Board are to be in- 
creased by 5 and 10 per cent. respectively from May 6th. 
An increase in railway passenger fares in Northern Ireland 
is also contemplated, the advance in passenger fares to be 
approximately 5 per cent. and in freight rates 10 per cent. 
Six months ago an increase of 5 per cent. on the then 
existing railway fares was introduced. 


RaiLway ELECTRIFICATION IN HOLLAND.—-According to 
press reports from the Netherlands it is intended to 
continue with the previous plans for further electrifica- 
tion of the railway lines. The routes concerned are 
Amsterdam-Amersfoort, Hilversum—Utrecht, and Amers- 
foort-Utrecht, and are to be completed during 1941, 
when the western sections of the railway system will have 
been largely electrified. At present, the Arnhem--Nijmegen 
line is being electrified, and the work will be completed 
shortly. 

THe Lonpon Passencer Transport Boarp.—The 
Minister of Transport has been informed by the Appointing 
Trustees acting under the provisions of Section | of the 
London Passenger Transport Act, 1933, that they have 
reappointed Lord Ashfield to be Chairman of the Board 
for a further period of seven years from May 18th, 1940. 
The Appointing Trustees considered the vacancy on the 
Board created by the approaching retirement of Mr. Frank 
Pick and decided that the question of filling such vacancy 
should stand adjourned for the present. 


GLASGOW CENTRAL STATION ExtEensions.—The London, 
Midland, and Scottish Railway Company has recently 
extended several.of the platforms at the Glasgow Central 
Station in order to accommodate satisfactorily the longer 
trains now in service. One of the extended platforms 
No. 11, is now 1107ft. long and is said to be one of the 
longest terminal platforms in the country, although, of 
course, it is considerably shorter than many of the through 
platforms at other stations. Nos. 1 and 2 platforms have 
each been extended by 130ft. to 940ft. and 1030ft. re- 
spectively. 

AMERICAN Express AccIpDENT.—An express train of 
the New York Central System, known as the ‘‘ Lakeshore 
Limited,’ was derailed on a sharp curve near Little Falls 
on the night of Friday, April 19th. A number of different 
reports on the accident have been issued. It is 
possible that the train was travelling faster than the 
permitted speed on the curve. The locomotive after 
leaving the rails ran over an embankment and its boiler 
exploded. Nine coaches were derailed and several of 
them were telescoped. It is thought that at least thirty 
people were killed and a considerably larger number 
injured. 

Dreatu or Mr. W. 8S. Every.—The London Passenger 
Transport Board announces with regret the death of 
Mr. William Stephen Every, the Board’s signal engineer. 
Mr. Every was born in 1875, and entered the service of 
the Underground Railways in 1905 as an inspector on the 
installation of signalling. In 1921 he was appointed 
signal engineer and an officer of the company. He 
became signal engineer of the Board upon its establish- 
ment in 1933, and in 1939 he was made a principal officer. 
Mr. Every wasa past President of the Institution of Railway 
Signal Engineers, and in the course of his career did much 
to advance the technique of modern electrical signalling. 
He was responsible for the design and installation of the 
whole of the new signalling under the £40,000,000 pro- 
gramme of the Board’s new works and extensions. 


Steer ror Motor VEHICLES.—It is announced by the 
Ministry of Transport that manufacturers of motor 
vehicles, accessorigs, and components should inform the 
Society of Motor’ Manufacturers and Traders, Hobart 
House, Wilton Street, London, 8.W.1, not later than 
April 30th, if they require steel for the quarters ending 
September 30th, 1940, and December 3lst, 1940, for 
the construction and maintenance of vehicles of the 
following types:—Public service vehicles (including 
omnibuses, coaches, and trolley vehicles, but excluding 
trams); good vehicles; trailers; private cars; and also 
for spare parts and service. In the case of electric battery 
vehicles and components the information should be sent 
to the Electric Vehicle Association of Great Britain, Ltd., 
2, Savoy Hill, London, W.C.2. It is stated that appli- 
cations received after April 30th cannot be considered. 


FLASHES FROM OVERHEAD TROLLEYBUS EQUIPMENT.— 
Equipment tried out by the general manager of the South 
Shields Transport Department, Mr. H. J. Troughton, for 
the reduction of flashes from tram and trolleybus over- 
head equipment at circuit breakers and cross overs is 
described in a note in the Electrical Review. According 
to the description an insulated bar is inserted to allow the 
trolley wheel to run normally at the circuit breakers which 
divide the overhead equipment into half mile long sections. 
The device consists of a portion of this bar being replaced 
by a series of metal contacts. Resistances are connected 
between each of the contacts and across the first and last 
is a condenser. Thus if the driver happens to leave the 
current switched on when passing under a circuit breaker, 
instead of breaking the whole of the current when going 
from conductor to insulator the break is made gradually 
by reason of the resistances. Tests have been carried 
out with an experimental device of this type made by 
the Anti-Attrition Metal Company, of London. It is 
stated that from the photographic results and also from 
visual inspection the reduction in the flash is shown to be 
very appreciable and warrants further experiments in 
adjusting the resistances and the capacity of the con- 
denser, which will probably give better results still. 
The device can be quite easily fitted to crossings where a 
similar break in the overhead takes place and where at 
times excessive flashes occur due to the fact that a driver 
may be stopped at a crossing and then proceed with a 
heavy current. 
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Miscellanea 


Farm Tractor Oureut.—-To provide power for the 
immense efforts being made by British farmers to increase 
home food production, this country is to-day manufacturing 
farm tractors on a scale never before approached. It is 
stated by Ford Motor Company, Ltd., that production of 
Fordson agricultural tractors for the home market during 
the nine months period to March 31st last exceeded 12,000, 
and was more than four times the output for home use 
during the corresponding period of 1938-39. At the 
present time output of tractors at Ford works, Dagenham, 
is approaching 2000 a month for the home market alone. 
Up to 1916 the tractor was practically unknown to farmers. 
Since then British farmers have adopted power farming to 
a greater extent than farmers in any other country, and at 
the outbreak of the present war the total number of 
tractors in use on British farms was from 55,000 to 
60,000. 

Wartime Burtpinc Prositems.—Special arrangements 
have been made by the Government for dealing with the 
technical problems of building created by the war. 
Supplies of certain building materials need to be conserved. 
The problems thus presented and others that may be 
brought about in the changing circumstances of war have 
been under attention by the Works and Building Priority 
Sub-Committee. The Building Research Station of the 
Department of Scientific and Industrial Research had 
already been studying such problems; and the Sub- 
Committee has asked the Department to arrange that the 
Station should also take as a special task during the war 
the solution of any such problems that may be referred to 
it by the Sub-Committee. The Department, acting in 
consultation with its Building Research Board, has made 
appropriate arrangements, and the Station now has the 
work actively in hand. 


MECHANICAL Process FoR SinveRiInG Mrirrors.—A 
note in the Chemical Trade Journal and Chemical Engineer 
gives particulars of an interesting automatic process for 
the silvering of mirrors which has been developed in the 
United States. The plant used in the process is described 
as a special two-nozzle spray gun which is fed from over- 
head containers with an armmonicial silver nitrate ‘solution 
and a solution of a special reducing agent. The two 
solutions are forced by compressed air, one through each 
nozzle, as an atomised spray or mist, the twu sprays meeting 
and mixing about 7in. in front of the nozzles. The silver 
commences to precipitate the moment the two sprayed 
solutions mix, and 12 square feet of silver film can be 
deposited on a glass surface in less than 60 seconds. The 
deposit is claimed to be superior in uniformity, lustre, 
purity, and toughness than that obtained by the usual 
method of glass silvering. 


CEMENT PRODUCTION AND TRADE IN LatTIN AMERICA.— 
The combined population of Mexico, South and Central 
America, and the West Indies is almost the same as that of 
the United States, but this vast southern section of the 
American continent has only 35 active cement plants 
whereas the United States had 151 active plants in 1938. 
The consumption of cement in the United States averages 
about 305 Ib. per person, whereas in Latin America it 
averages only approximately 60 lb. per person. There is 
therefore a large potential market for cement in this part 
of the world, but its development may be slow, states a 
report of the Bureau of Mines of United States Department 
of the Interior. The Bureau has just completed a detailed 
study of the cement industry in each Latin American 
country. Data compiled covers raw materials, des- 
criptions of plants, present and prospective capacity, 
market situation, production, consumption, and imports. 


THe StRENGTH oF LAMINATED Gtass.—A bulletin of 
the American Society for Testing Materials contains a 
paper presented before the Society by Messrs. W. R. 
Koch and E. J. Wyrostek on burst test data on laminated 
glass, particularly that intended for aircraft. The tests 
were carried out on rectangular plates clamped on all four 
edges, different air pressures being used. Laminated 
glasses used included drawn polished plate, heat treated, 
and combination polished plate and heat treated glass of 
various sizes and thicknesses. The plastics used in 
laminating included acetate, acrylate, and vinyl resins. 
It was found that rectangular plates were stronger than 
square plates of the same area. Laminated combination 
glass had the same burst strength as laminated heat 
treated glass and the burst resistance of each of these 
types was about three times that of laminated polished 
plate glass. The rate of application of air pressure was 
found to be an important factor and results indicated 
that glass is more resistant to burst pressures which are 
applied rapidly than to constant pressures on those applied 
slowly. Deflections of laminated glass containing acrylate 
or vinyl resin were found to be considerably greater than 
those containing acetate plastic. 





An Unusual GasSHOLDER ExpLosion.—A recent issue 
of the journal of the Vulcan Boiler and General Insurance 
Company, Ltd., describes the cause of severe damage 
sustained by a large gasholder under somewhat unusual 
conditions. The holder was of the two-lift column-guided 
type with a capacity of 52,000 cubic feet, and served by a 
producer gas plant, gas being taken from the holder 
through an exhauster. During the recent severe spell 
of cold weather it was noted that some irregularity was 
experienced in the working of the gas producer plant 
because the level of water in the seal could not be main- 
tained. When the gas plant was stopped it was noted 
that both lifts of the gasholder were in the top position, 
indicating that the holder was full. The exhauster was, 
therefore, kept running and gas taken off. Shortly after- 
wards a-rending noise was heard from the holder and an 
explosion occurred. Subsequent investigation showed that 
the water in the seal cups of the gasholder was frozen and 
this, in turn, had prevented the two lifts from falling as 
gas was exhausted. The consequence seems to have 
been that a partial vacuum was set up within the holder, 
and the crown collapsed. Tearing of the crown plates is 
assumed to have caused sparking which ignited the gas 
and caused the explosion. It is recommended that an 
anti-freeze solution should be used in the seal cups of 
any gasholder where a similar combination of circum- 
stances might arise. 





Air and Water 


Tue Travian Mercuant Fireet.—A report presented 
to the Government by the Italian Ministry of Com- 
munications points out the urgent necessity for increasing 
that country’s merchant fleet to a total of six million 
tons. 


Suiprinc Losses.—During the week ended Sunday, 
April 14th, no British merchant ships were lost as a result 
of enemy action. There were sunk, however, one 
Norwegian ship of 5128 tons, and four neutral ships 
totalling 14,426 tons. 


Frencu Navat Construction.—The French Minister 
of Marine recently revealed to the press that the two new 
35,000 ton warships “ Richelieu’’ and ‘“ Jean Bart” 
will shortly be ready for service. Construction of two sister 
ships, the “ Clemenceau ’’ and the “ Gascoigne,” is pro- 
ceeding very rapidly. 

Loss or H.M. Supmarine “ Tuistie.’’—The Admiralty 
announced on April 17th that the submarine “ Thistle ” 
which had been operating in the North Sea was con- 
siderably overdue and must be considered lost. This ship 
was launched in October, 1938, and was of the patrol 
type intended for general service. With a surface dis- 
placement of 1090 tons she was 265ft. long, 264ft. beam, and 
12ft. deep, and carried one 4in., and two smaller guns 
and had ten 2lin. torpedo tubes. 


Dutcn Navy Exrension.—It is reported that the 
Dutch Government has issued particulars of a scheme for 
the reorganisation of naval defence for the Netherlands 
East Indies. The programme involves the construction 
of three heavily armoured 27,000 ton battle cruisers, six 
submarine chasing craft, twelve motor torpedo craft, and 
certain other ships in addition to the reconstruction of the 
naval base at Sourabaya. It is intended to complete the 
programme, which will cost about 283 million guilders, by 
the end of 1945. 


Parrot Launcues ror Burma.—A number of patrol 
launches is to be built in Rangoon for the service of the 
Burma Government. Construction will be carried out to 
designs supplied by John I. Thornycroft and Co., Ltd., 
from whom the propelling machinery has also been ordered. 
The boats will be 77ft. in length, with a beam of 13ft. 6in. 
Two of them will be each installed with one 12-cylinder 
petrol engine of 650 B.H.P. and two 6-cylinder Diesel 
units of 145 B.H.P. and the three other boats will each be 
fitted with three 145 B.H.P. Diesel engines. 


Mercuant Navy Losses.—The progress of the war at 
sea was reviewed by Sir Arthur Salter in an address to the 
Officers (Merchant Navy) Federation on Thursday, April 
19th. He pointed out that in the past seven months less 
than 3 per cent. of the British merchant fleet had been 
sunk and that nearly all the lost ships had been replaced 
by new construction, capture or purchase. This country 
has now over 99 per cent. as much tonnage as when the 
war began. The average monthly loss of shipping in the 
last war was 154,000 tons as compared with 88,000 tons 
in the present war. About a tenth of the German 
mercantile marine had been captured, sunk, or scuttled 
since the outbreak of war, which is three times the pro- 
portion of losses we have sustained to date. 


Arr Mission To Soutn Arrica.—The Government has 
accepted the offer made by the Union of South Africa to 
afford facilities there for the flying training of Royal Air 
Force personnel from the United Kingdom, in common 
with the training of personnel for the South African Air 
Force. In pursuance of this offer an Air Mission will 
shortly leave this country for South Africa to discuss the 
necessary measures for the scheme. The head of the 
Mission will be Air Chief Marshal Sir Robert Brooke- 
Popham, who assisted in inaugurating the Empire Air 
Training Scheme. He will be accompanied by a technical 
and financial staff. By arrangement with the Govern- 
ment of Southern Rhodesia, Sir Robert will also visit 
that country while in South Africa, for the furtherance of 
the Air Training Scheme, already announced, initiated by 
that Government. ; 


Powerrut Towtnc VESsELS.—What are said to be 
three of the largest and most powerful vessels for towing 
yet constructed have been built for the United States 
Navy Department by the Bethlehem Steel Company. 
The principal features of the vessels are as follows :— 
Length overall, 205ft., moulded breadth, 384ft., moulded 
depth, 22ft., rated power, 3000 H.P., and speed, 16-25 
knots. The vessels are named the “ Navajo,” the 
“* Seminole,’ and the “‘ Cherokee ” and particulars of the 
first named which has successfully completed her official 
trials are given in The Motor Ship and Diesel Boating. 
She is equipped for oil-electric propulsion, the generating 
plant and propulsion motors being in separate watertight 
departments. The main generating plant consists of four 
12-cylinder two-stroke V-type oil engines each rated at 
950 H.P. at 750 r.p.m. Each engine drives a 550 volt 
D.C. generator. The four propulsion motors are each 
rated at 765 H.P. at 1350 r.p.m. driving a single propeller 
shaft through a reduction gear. It is stated that each 
of the vessels cost approximately 1,200,000 dollars. 


GerMAN Nava Losses.—Among the warships known 
to have been lost by the German navy in recent engage- 
ments off Norway are the battle cruiser “‘ Gneisenau,” 
the cruisers “ Bluecher,” ‘‘Emden” and “ Karlsruhe,” 
and ten destroyers. It is also known that at least two 
other cruisers and a number of submarines have been 
sunk and that the pocket battleship “‘ Admiral Sheer ” 
was hit and badly damaged by torpedoes. The 
“‘Gneisenau”’ had a displacement of 26,000 tons and 
carried nife llin., and twelve 5-9in. guns, her leading 
dimensions being :—Length, 74lft., breadth, 98ft., and 
draught, 24ft. The ‘“ Bluecher” which was a heavy 
cruiser of 10,000 tons, was only completed a year ago. 
She carried eight 8in. and twelve 4-lin. guns, and had the 
following leading dimensions :—Length, 640ft., breadth, 
70ft., and draught, 15ft. The “Emden” was about 
five years old and had a displacement of 5400 tons, her 
armament including eight 5-9in. guns. The 6000 tons 
“ Karlsruhe ” was launched in August, 1927, and carried 
nine 5-9in. guns, her principal dimensions being :— 
Length, 554ft., breadth, 49ft., and draught, 18ft. 
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NAVAL ENGINEERS IN WAR 


Many times during the last two or three weeks 
when the British Navy has had, at last, the 
opportunities for which it had been hoping for 
seven months, the hearts and minds of all engineers 
ashore have been with their brethren afloat. The 
layman thinks of ships as units and admires the 
gallantry of the deck officers who direct them 
through the hazards of the seas and lead them to 
battle. But the thoughts of engineers are turned 
to those brave men who see nothing of the fight, 
deliver no blows, and are most surely doomed in 
the event of disaster, carrying on their work as 
they would were their ship on a peaceful vocation, 
tending their precious machinery with unabated 
care, and yet thinking at the back of their minds 
of the actions to be taken in an emergency which 
may at any moment come upon them. ‘“ The 
engine-room department never fails,” said Earl 
Beatty in a despatch written after one of the naval 
actions of the Great War, and although the 
engineering branch of the service came in for other 
tributes during that conflict—e.g. in Admiral 
Sturdee’s despatch on the Falklands action—its 
achievements have never been more tersely or more 
generously recognised by a flag officer on the 
executive side. In due course, no doubt, we shall 
hear something of the work of our naval engineers 
in the present war. Already, indeed, there has 
been one official announcement about the extra- 
ordinary mileage covered by certain of H.M. ships, 
notably battle cruisers, light cruisers, and aircraft 
carriers, and it requires no great effort of imagina- 
tion to picture the engineer’s part in the widespread 
movements of the Fleet which culminated so 
gloriously in the Battle of the Plate. Whilst it is 
true that the man is more than the machine, 
yet in modern naval operations, the machine 
controlled by the man plays a decisive role. It is 
our conviction, based not on insular prejudice but 
on practical experience, that the British naval 
engineer stands at the head of his profession. 
That is particularly true of every form of steam 
practice. The Germans may or may not be slightly 
ahead of us in the application of the internal 
combustion engine to marine purposes, though 
they do not seem to have been very fortunate 
with the main I.C. propelling plant of their “‘ pocket 
battleships.” It has been reported, for instance, 
that the excessive vibration of her engines at 
certain speeds upset the gunnery control of the 
“Admiral Graf Spee’’ and accounted for her 
lamentable shooting, with a main armament of 
six llin. guns, against her three adversaries— 
the “ Exeter,” with six 8in. and the “‘ Ajax ” 
and “ Achilles,” armed only with eight 6in. guns 
apiece. Smooth running machinery is apparently 
essential to the perfect functioning of modern fire 
control, which has, perhaps, become unduly 
complicated and delicate. Even in this sphere 
the engineer is supreme, though it is no fault of 
his if the insatiable technical demands of the 
gunnery experts involve the sacrifice of that 
simplicity and ruggedness which are the main 
desiderata of all marine gear. 

It seems only yesterday, although the affair 
began to develop soon after the Great War, that 
the controversy over the “ purple stripe ’’ raged so 
furiously. Most of our readers will recall the 
facts of the case. Under Lord Fisher’s regime 
the old barrier dividing executive or deck officers 
from the engineers was demolished, and the purple 
stripe between the gold rings on the sleeve of the 
engineer officer's uniform was discarded. Among 
the senior ranks of the engineers, at any rate, this 
purple inset, so far from being considered degrading, 
was deemed a badge of honour. The revolt, such 
as it was, came from the juniors, who enlisted not 
a few powerful pens in the service of their cause. 
In so far as a root principle was involved we were, 
and are, in sympathy with the movement; but 
looking back in these days when history is being 
made, and not merely personal considerations 
but the very destinies of the civilised world are at 
stake, the purple stripe controversy does seem to 
have generated too much heat and the spilling of too 
much ink. It would never have arisen but for 
what is now generally conceded to have been Lord 
Fisher’s ill-advised plan for making deck and 





engineer officers interchangeable. According to 
his theory the gunnery officer of a ship should be 
competent to take charge of the engine room, while 
if the necessity arose an engineer should ascend 
to the compass platform and replace the navigating 
officer, besides supervising the working of the 
ship’s armament. Such a multiplicity of duties 
might not daunt a genius, but it was obviously 
beyond the scope of ordinary men. Yet Lord 
Fisher meant well, and naval engineers should 
recognise that he was the first executive flag 
officer of distinction who went out of his way to 
exalt their profession by giving them all the 
outward and visible signs and powers of authority 
previously confined to their colleagues of the deck 
branch. But the controversy over the Fisher 
plan, loud and long as it raged elsewhere, never 
seriously disturbed the harmonious collaboration 
of the two branches afloat. The wise deck officer 
knew what he owed to his “ opposite number ” 
in the engine-room, and vice-versa, and so far 
as our observation went there was never any real 
friction. It was a very different matter in the 
German navy—and here we write from first-hand 
knowledge—where the average deck officer never 
troubled to conceal his attitude of patronage 
towards the engineers, whom he openly treated 
as social inferiors. There is no reason to suppose 
that this attitude is different under the Nazi 
system. A fact beyond dispute, and indeed 
fully documented in the German histories, is that 
during the last war the German navy had many 
more mechanical breakdowns than the British. 
The memoirs of Admiral Pohl, who was Commander- 
in-Chief of the High Seas Fleet in 1915-16, but who 
retired through ill-health before the Battle of 
Jutland, are full of complaints about the engine- 
room department. In the present war the British 
naval engineer is living up to the highest traditions 
of his honourable service. We have information 
that from the largest and latest battleships down, 
through the hierarchy of combatant and auxiliary 
types, to submarines, sloops, and humble drifters 
“all is well” in the engine room. No doubt 
defects have revealed themselves, as they always 
have done and always will do, but the mobility 
of the whole Fleet, in so far as that depends on 
machinery, remains unimpaired. We sometimes 
wonder if the general public realises what it owes 
to all ranks and ratings in the engine rooms of 
warships. In war they run risks as great as, 
probably greater than, those incurred by the other 
branches. Torpedoes and mines which find 
their billets are bad enough for all concerned, but 
it is in the lower compartments of the ship, where 
the main and auxiliary power plant is installed, 
that the effects of an underwater explosion are 
likely to be most deadly to personnel. With the 
high steam pressures now in vogue, a hit of any 
kind below the surface exposes engineers, artificers, 
and stokers to perils on which it is, perhaps, 
better not to dwell. Not only in action, but when 
the ship is cruising in any area considered unsafe, 
she is “closed up.’ This means that practically 
all the usual means of access to the upper deck 
from below are sealed by bulkheads and hatches, 
leaving available only emergency exits of the 
“one mah at a time” order. Every officer and 
rating in the engine room department knows and 
accepts this grim fact as a matter of course. He 
knows that in the event of a sudden catastrophe 
his chances of survival are small. We wonder 
how many civilians who suffer from claustrophobia 
even in its mildest form could endure being below 
deck in a “closed up” ship. Yet naval engineers, 
being but human, are just as liable as folk ashore 
to become lost in the still not fully explored 
labyrinth of nervous disorders. They have, 
however, the incalculable advantage of serving 
under a form of discipline the keynote of which is 
‘one for all and all for one.” There is nothing 
more conducive to steadiness of nerves in an 
emergency. Although it may not be strictly 
relevant to the point under discussion, we cannot 
refrain from quoting the following from the report 
of the tribunal which investigated the loss of H.M. 
Submarine “ Thetis ” last year. “I would like,” 
said Captain Oram—one of the four survivors 
out of a total of 103 on board—“ to make known 
the excellent behaviour of all the men on board the 
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‘Thetis.’ I saw no signs of panic at any time. 
Whenever there was any work to be done, men 
sprang to help. I heard men talking and joking 
until the foul air caused them to keep quiet ; 
and they showed a quiet bravery which is a memory 
which will live with me for ever.” That is conduct 
only to be expected from those trained under 
the discipline of the Navy, but it should not be 
forgotten that a large proportion of the victims 
was made up of civilians. The fact that the latter 
were all, or nearly all, connected with some branch 
of engineering, however humble, is in itself a fine 
tribute to the profession as a whole. 

Whatever turn the war at sea may take, we may 
be sure that the naval engineers will not fail. 
They have a less spectacular and more thankless 
job of work than many of their deck colleagues, 
but quite apart from the spirit of the naval 
service they have a tradition of duty which is 
peculiarly their own. In his time Rudyard Kipling 
was sneered at by self-styled “ intellectuals ” for 
discovering poetry in marine engine-rooms and for 
extolling the men who serve there. But every 
engineer understood and appreciated this tribute 
to his craft by one who has quite recently been 
acclaimed as a master of both prose and verse, 
a tribute shared now by some of the intellectuals 
who derided him in his lifetime. Whether such a 
tribute would have been appreciated by its 
recipient is doubtful. It is enough that he knew 
the Navy and its engineers, and knew better than 
most men how to interpret the spirit of those below 
who “stand by ” for orders from the bridge. 





Literature 





Symmetrical Component Analysis of Unsymmetrical 
Polyphase Systems. By R. Neumann, Dipl. 
Ing. London: Sir Isaac Pitman & Sons. 1939. 
Price 21s. net. 


Since Steinmetz in 1893 extended the use of 
complex quantities to everyday electrical engin- 
eering problems, by means of the so-called symbolic 
method of vector analysis, no tool has done more 
to open up new roads of circuit analysis than the 
powerful method of symmetrical components which 
was first introduced to the electrical engineering 
world at large by Fortescue in 1918, although its 
principles had been enunciated four years pre- 
viously by Stokvis. As is by now well known, 
the method enables any unbalanced three-phase 
system of vectors to be resolved into three sym- 
metrical component systems, namely, two balanced 
three-phase systems and a single-phase system. 
This principle may thus be regarded as a generali- 
sation of a concept due to Ferraris, who showed, 
more than forty years ago, how an alternating 
field may be resolved into two equal fields rotating 
synchronously in opposite directions. 

The practical utility of this new method of circuit 
analysis has in the past been somewhat obscured 
by a profusion of elegant mathematics devoted 
to the theoretical development of the method. 
As the result, electrical engineers have tended to 
look askance at a technique whose application 
seemed to require a large amount of mathematical 
knowledge ; the more so since they have not been 
too well served by text books on the subject. On 
the one hand, the two American treatises which 
appeared in 1933 and 1937, and which have become 
standard works of reference, fall beyond the 
average engineer’s requirements by reason of their 
very comprehensiveness and erudition; on the 
other hand Stubbings’ excellent little introduction, 
published in 1938, perforce stops short of the 
engineering aspects of the subject. For these 
reasons alone one is glad to welcome a new book 
that aims at filling the intervening gap. But Mr. 
Neumann’s “‘ Symmetrical Component Analysis of 
Unsymmetrical Systems ”’ is to be welcomed all 
the more because of the able way in which this 
object is achieved. In fact, this is just the type 
of book the practical engineer requires, accustomed 
as he is to visualising and solving his problems 
graphically rather than analytically. 

After a very brief introduction, the author at 
once goes on to discuss at some length the principles 
of the method in a systematic and yet an ele- 
mentary and clear way. In this section, covering 
roughly one-third of the book, are treated, first, 
the basic geometrical principles ; then, the corre- 
sponding analytical principles; and, finally, certain 
physical and technical problems associated with 
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polyphase circuits, including those of power, 
power factor and unbalance factor, and harmonics. 
Next follows a valuable chapter on the measure- 
ment of the phase-sequence components of currents 
and voltages in unbalanced three-phase systems. 
The remaining half of the book is devoted to the 
several applications of the method of symmetrical 
components to the study of unbalanced three- 
phase systems and apparatus. This final section 
deals with synchronous and induction machines, 
phase converters, and transformers (including 
a treatment of the Scott connection and two- 
phase systems in general) ; with the balancing of 
unbalanced systems by means of static apparatus ; 
and with distribution networks, relays, and meters. 

Not the least valuable feature of Mr. Neumann’s 
treatise is a ten-page author index and _ biblio- 
graphy, covering:close on 300 references, which has 
a cross index to the pages in the book where the 
references occur. The author's style is straight- 
forward, and the subject is handled in a way 
which brings out clearly the engineering importance 
of its several aspects. All the same one misses, 
in a general text-book of this kind, some illustration 
of the various applications of the symmetrical 
component method by means of specific examples 
taken from everyday practice; or, failing that, 
any reference to the many illustrative articles 
which have appeared in recent years. The 
omission is particularly noticeable in the para- 
graphs dealing with system faults. Moreover, 
the author’s treatment of transformer problems 
completely neglects the all-important question of 
zero phase-sequence impedance ; whilst no mention 
is made of auto-transformers and of three-winding 
transformers, both of which are of considerable 
importance in modern high-voltage power systems. 
These defects notwithstanding, one must un- 
hesitatingly recommend Mr. Neumann’s book 
both to the advanced student and the practising 
engineer—in fact to all those who seek a well- 
documented and thoroughly readable account of 
the symmetrical component theory and its appli- 
cation to electrical engineering practice. 


Jane’s All the World’s Aircraft, 1939. London : 
Sampson Low, Marston and Co., Ltd. Price 
52s. 6d. 

In spite of the outbreak of war the compilers, 

Messrs. C. G. Grey and Leonard Bridgeman, of this, 

the twenty-ninth annual issue of Jane’s Aircraft, 

have ‘succeeded in including in it a great deal of 
new information concerning the aeroplanes and 
aero-engines made in, or used by, the principal 
countries of the world—the belligerents not 
excepted. The reason for this fact is that the 
declaration of hostilities came sufficiently late to 
enable the collection of material for this year’s 
volume to be substantially completed before 
war conditions put an end to communications 
with Germany and induced other non-belligerent 
countries to restrict the amount of information 
circulated concerning their current aeronautical 
activities. In his preface Mr. Grey tells us that 
as late as August of last year he received from 

Berlin through the Air Attaché at the German 

Embassy in London a condensed, but adequate, 

explanation of the Departmental organisation of 

the German Air Ministry and Air Force. One 

German firm of aircraft manufacturers despatched 

particulars of its products as late as August 30th. 

They were received by Mr. Grey actually a few 

days after war had been declared. 

We need not expect to find in this or any other 
similar publication particulars of the very latest 
types of service aircraft which all the leading 
aeronautical powers are known to have in service 
or under production. Judging from the British 
section, we would say that the most recent designs 
included in the volume are roughly those which 
were placed on the part publication list—or in 
the corresponding category in the case of foreign 
countries—in .the early months of 1939. Since 
these machines probably took at least two years to 
reach the “‘ part publication ” stage we arrive at the 
result that on the whole the aircraft mentioned in 
the volume are at least three years old. We do 
not write thus in any way to disparage the value of 
the work, but in order that its merits and its 
inevitable shortcomings may be assessed in an 
understanding manner. In this connection it 
may be set down to the opposite side of the account 
that the aircraft with and against which we are 
now waging war—the “ Hurricanes,” “ Spitfires,”’ 
“ Blenheims,” “Wellingtons,” and ‘“Sunder- 
lands,” and the “ Heinkels,”’ “ Dorniers,’’ and 
“* Messerschmitts ’’—are all of types which reached 





the “ part-publication ’’ stage from three to four 





Aprit 26, 1940 


years ago, although in their minor details they may 
have been considerably improved since they were 
first produced. The very latest aircraft to be 
developed by the Allies and the enemy have not 
yet reached the stage of production and use at 
which they will render these earlier types obsolete. 
It must, however, be recognised that before the 
next issue of Jane’s Aircraft appears the rapid 
developments induced by the existence of war 
may render this statement fallacious, and to that 
extent the information given in this issue will 
become of historical rather than of current interest. 
That is an outcome which the compilers of such 
a work as this can, in wartime, do nothing to 
circumvent. 

The book as usual is divided into five parts, 
of which the first and second are devoted to the 
historical aspects of civil and service aviation 
respectively in about fifty different countries. To 
refer to these two sections as “ historical” js 
perhaps a little misleading. In earlier editions of 
the work the title was substantially justified. 
The contents of the sections lived up to the clear 
implications of the adjective applied to them. 
In this year’s issue, however, presumably for 
reasons of economy in space and paper, the 
sections have been reduced to little more than lists 
of the principal aeronautical authorities, associa- 
tions, publications, transport companies, aero- 
dromes and flying schools and, on the service side, 
brief outlines of the organisation of the air forces 
of the various countries included in the sections. 
In no sense can these two sections be regarded as 
depositories of particulars concerning famous 
aircraft types which have had their day. 

The third and fourth sections deal with the 
world’s aeroplanes and aero-engines. As a means 
of comparing the current—or recently current— 
practice of the manufacturers within any one 
country, or of those of one country with those of 
another, these two sections are very useful and 
instructive. On the whole, the general impression 
we receive is that the days are now past when there 
existed marked national characteristics in the 
design of aircraft so far as could be judged by 
outward appearance. It would seem that in most 
countries manufacturers have approached closely 
towards a fairly small number of common types. 
The Dornier Do. 17 bomber might casually be 
readily mistaken for a Handley Page machine of 
the same class. The Hawker “ Hurricane” and 
the Vickers-Supermarine “ Spitfire ” might easily 
pass for one another and either might excusably 
be mistaken in the air for a Heinkel He 112 
fighter. The United States alone seems to have 
retained any marked individuality in its general 
types and quite noticeably its machines look 
clumsy and inefficient relatively to their European 
counterparts, so far at least as fighting aircraft are 
concerned. Although there would appear to 
be this marked tendency towards commonness 
of type in evidence, we do not infer from it that 
there is a corresponding tendency towards a 
common level of detailed construction or per- 
formance, although doubtless that too will be 
approached in time. It is not yet, however, with 
us and we have, therefore, good hope that in 
the hidden features of British aircraft and aero- 
engines we have an asset which will maintain 
the superiority of British over German aircraft 
performance until victory rests with us. 

The final section of the book is devoted to the 
world’s airships. It is sufficient comment to 
state that it contains only one illustration and 
extends to but two and a half pages. 

The compilers of this year’s issue have doubt- 
lessly had a difficult task, but they have more 
than succeeded in maintaining the high standard, 
both as regards trustworthiness and _ interest, 
set in earlier editions of this now widely accepted 
authoritative annual. 
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The Central Electricity Board 


Tue twelfth annual report of the Central 
Electricity Board covering the year ended December 
3lst, 1939, reflects the effect of the war on the 
normal course of the Board’s activities. The 
accounts show that there has been a pause in 
normal expansion of the trading balance, ex- 
plained principally by the falling off in the maxi- 
mum demand at the end of the year. 

One effect of the war is that much detailed 
information of the kind recorded in previous years 
with respect to the expansion and operation of 
the grid and the generating stations associated 
therewith has been omitted from the report. 
The progressive increase in the output of electricity 
from the public supply systems in Great Britain, 
recorded in recent years, continued during the 
first eight months of 1939, when the rate of increase 
was greater than in‘ the corresponding period of 
1938. As a result, however, of the dislocation 
caused by the outbreak of hostilities, the output 
for the last four months of the year showed no 
increase on that for 1938. 

With a view to providing, in the quickest and 
most economical manner, some insurance against 
possible damage by enemy action, the Board, in 
collaboration with the Electricity Commissioners 
and the manufacturers, investigated, on the 
outbreak of war, the possibility and desirability 
of retaining for use in this country generating plant 
and boilers which were being manufactured for 
Empire undertakings. It transpired that much 
of that plant was technically unsuitable for use in 
connection with the grid system, and, as it was felt 
that the export trade should be interfered with as 
little as possible, one generating set only was 
diverted for installation in this country. 

Concurrently, the Board undertook a survey of 
the probable effect of the war on the demands for 
electricity. A preliminary examination indicated 
that the demands during the war were likely to be 
substantially below the peace-time estimates and 
that, if the pre-war plant extension programmes 
were carried out in their entirety, there would, 
during the conflict and for some time thereafter, 
be a substantially greater margin of spare plant 
than had been considered adequate when the 
programmes were settled. It was already too 
late to cancel to any appreciable extent the 
arrangements for plant included in the programmes 
for 1939, 1940, and 1941, nor would that have 
been prudent, having regard to the added war risks, 
but the Board decided that it would be com- 
mercially unsound to proceed with the full pro- 
gramme of plant extensions for 1942, which had 
been framed on pre-war estimates. It arranged 
for the postponement of certain extensions and 
new stations which were in hand but for which 
firm contracts had not been placed. These 
arrangements were such that some of the plant 
deferred could be quickly put in hand again if any 
material change in the circumstances should occur 
to render that course desirable. 

Although it is too early to predict with accuracy 
the extent to which the war will reduce the trading 
surpluses budgetted for, certain adverse factors 
have already emerged which make it possible to 
forecast the general trend. A wartime generating 
programme of necessity provides for keeping a 
larger amount of relatively inefficient generating 
plant ready to meet any emergency caused by 
hostile attack. That fact must reduce the economy 
in operation upon which the Board relies in part 
for its revenue. 

The “ Black-out ” and the curtailment of non- 
essential industries, despite the increase in muni- 
tion work, have already caused a substantial 
reduction in the aggregate maximum demand 
made by authorised undertakers on the Board, and 
it appears improbable that any material increase 
in that aggregate will take place during the war. 
The completion of the plant extension programmes 
for 1940 and 1941 and the modified programme 
for 1942 will, therefore, result in an increasing 
margin of spare generating plant as the war 
proceeds. Moreover, it is probable that the post- 
war recovery in demand will not be such as to 
reduce that margin to normal peace-time pro- 
portions until some years after the cessation of 
hostilities. 

One of the major contributions to the Board’s 
net revenue arises from a reduction in the pro- 
portion of spare generating plant required for an 
interconnected system as compared with that 
necessarily held in reserve when most generating 
stations operate independently of one another. 
At the end of the year, the Board was faced with 
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the prospect that, during and for some years after 


the war, this contribution would be greatly reduced, 
since it would be called upon to meet additional 
charges in respect of new plant without receiving 
the corresponding increase of revenue which, 
when that plant was ordered, was expected to 
accrue from a continuance of the peace-time growth 
in the volume of their trading. 

Many undertakers, faced with a similar burden 
due to prospective increases in their overhead 
charges and shrinkage of their sales, have already 
found it necessary to increase their prices for 
supplies, and it seems that these factors must in 
due course lead to an increase in the Board’s 
tarifis. The Board hopes, however, that the 
completion of its survey of the effects of the war 
will show that any such increase can be avoided 
during 1940. 

At the end of 1939, the grid comprised 4430 
miles of transmission lines, 3039 miles of which 
operated at 132,000 volts, and the remainder at 
66,000 and lower voltages, and 307 switching and 
transforming stations with an aggregate trans- 
former capacity of 10,971,000 kVA. The number 
of selected stations remained at 137 and their total 
installed capacity was 8,658,000 kW. At the 
end of the year, 218 of the 561 distributing under- 
takings in the areas in which the Board were 
trading were being supplied directly by the Board 
and a further 303 were connected to the grid 
through the systems of undertakers who, in turn, 
were receiving their supplies from the Board. 
During the year 97:4 per cent. of the electricity 
supplied by the distributing undertakers in the 
country (excluding North Scotland) was produced 
at stations which were generating for the Board. 

The policy of concentrating generation in the 
most economical of the stations operating under 
the directions of the Board continued to be 
followed during the first eight months of the year, 
when, as in 1938, fourteen of the most economical 
stations again supplied 50 per cent. of the total 
number of units generated for the Board. During 
the last four months of the year the generating 
programme was adjusted to meet wartime 
conditions. 

Further progress was made with the field work 
to determine the characteristics of lightning, 
which had been undertaken for the Board in 1938 
by the British Electrical and Allied Industries’ 
Research Association. Cognate investigations 
were made into the best means of reducing the 
stresses due to lightning on inductive apparatus 
such as transformers and reactors. A 33,000 volt 
laboratory model of a new type of lightning arrester 
was completed and tested by the Research Associa- 
tion and consideration is being given to the appli- 
cation of that class of arrester to the grid. The 
use of Petersen coil equipments was extended to 
further lower voltage sections of the grid. Work 
on the modernisation of 132,000 volt circuit- 
breakers was continued. A series of tests to 
determine the rate of rise of restriking voltage on 
the grid systen was carried out by the Board in 
collaboration with the Research Association. An 
additional important installation of 132,000 volt 
high-speed low-oil-content circuit breakers was put 
into service. “i 

Field tests of primary overhead-line and sub- 
station insulators disclosed that the number of 
faulty units was small. The anti-dirt bushing 
insulators, which were developed and applied to 
certain grid sub-stations, as indicated in the 
eleventh annual report, were entirely free from 
flashover. Routine testing of line joints and 
clamps whilst in service was continued. Where 
these tests indicated that replacements were 
desirable, straight through joints of the com- 
pression type and clamps of either the compression 
or snail type were used. Those types are being 
adopted for all new grid lines. 

Further development took place in the design 
of oil-filled cables for 66,000 volt operation. 
Early cables designed for that pressure were of the 
single-core type, but three-core cables are now 
normally adopted for 66,000 volt working. This, 
together with a reduction in the thickness of the 
dielectrics used, is resulting in substantial re- 
duction in the weight of material required per 
kilowatt transmitted without sacrifice of security. 
Another interesting development is that of the 
internal-nitrogen-filled 132,000 volt cable laid in 
1937. The operation of that cable having proved 
satisfactory, two additional lengths were ordered 
for commercial service. A new form of 66,000 
volt external hydrogen pressure cable was also 
ordered. 

As in recent years several undertakers found it 
desirable to make arrangements for an increase in 





the voltages at which their systems were connected 


to the grid, the necessary work was put in hand. 

The revenue credit balance from trading was 
£3,134,128, an increase of £379,760 over that 
for 1938. The corresponding increase ‘for 1938 
over that for 1937 was £739,860. The Board 
having ceased in 1938 to charge the interest 
on any of their stocks to capital, the amount 
chargeable to revenue in 1939 was £1,576,232 in 
respect of general purposes and £670,711 in respect 
of standardisation of frequency. Out of revenue 
the Board also contributed the sum of £1,150,050 
to redemption funds in respect of money expended 
up to the end of 1933 for general purposes, while 
the redemption fund contributions recoverable 
from the Electricity Commissioners in respect of 
money borrowed for standardisation of frequency 
amounted to £267,873. The total redemption 
fund contributions for the year thus amounted to 
£1,417,923, bringing the sum now provided for 
redemption up to £4,763,610. 

The balance of revenue carried forward is 
£2,433,716, which will be available, together with 
future income, to meet the interest and redemp- 
tion fund charges, increasing year by year, which 
will fall to be paid out of revenue. 





Sixty Years Ago 





ELECTRO-HORTICULTURE 


In our issue of April 23rd, 1880, we summarised 
the results reported by Dr. Siemens to the Royal 
Society of some experiments which he had carried 
out to determine the effects of the electric light 
on vegetation. He found that electric light was 
efficacious in producing chlorophyl in the leaves 
of plants and in promoting growth. It appeared, 
he said, that a centre of electric light of 1400 candle- 
power placed at two metres from growing plants 
appeared to be equal to the effect of average daylight 
“at this [unstated] season of the year.” The 
carbonic acid and nitrogenous compounds generated 
in small quantities in the electric are produced no 
sensible deleterious effect upon the plants. It 
would appear, he remarked, that plants did not 
require a period of rest during every twenty-four 
hours but made increased and vigorous progress 
if subjected to sunlight during the day and electric 
light during the night. The radiation of heat from 
powerful electric arcs not only protected plants from 
the effect of night frost but could also be employed to 
promote the setting and ripening of fruit in the 
open air. Dr. Siemens also found that while under 
the influence of the electric light plants could sustain 
increased stove heat without collapsing, a fact 
favourable to the adopting of electric light in the 
forcing of plants. He concluded that the expense 
involved in electro-horticulture was very moderate, 
especially if natural sources of energy such as water- 
falls could be employed for producing the electricity. 
. . . Meanwhile in India, it would seem, the influence 
of electricity on plant growth had been known for 
many years. Commenting upon Dr. Siemen’s ex- 
periment in the Society of Arts “Journal”, Mr. T. 
Routledge said that the bamboo, which threw up its 
seasonal shoots at the start of the rains, rarely did so 
with vigour until a thunderstorm occurred. The 
heavier the thunderstorm the more rapid would be the 
growth. Numerous measurements, he stated, had 
recorded growths of 2ft. to 2}ft. in twenty-four 
hours and as much as 70ft in thirty days, the greatest 
activity occurring during the night. It was suggested 
that the phenomenon was to be explained by the 
increased amount of nitrogenous compounds which 
were formed during thunderstorms and which were 
absorbed with avidity by the bamboos through the 


humus accumulated round their stocks. 
. 





Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our 
corr ) 





A LOCOMOTIVE QUERY 

Sir,—May I inquire whether any reader of THE 
ENGINEER has ever known of an instance of binding 
sufficient to lock the main and pilot valves of the 
Deeley regulator which is fitted to the compound 
4-4-0’s of the L.M.S.? If this has been known to 
occur, I should be very interested to learn the circum- 
stances and as many other details as were noted. 

BERNARD H. SMITH. 

204, Shobnall Road, Burton-upon-Trent, Staffs. 

April 14th, 1940. 





Ministry or SuppLy APPOINTMENT.—Mr. Leslie Burgin, 
Minister of Supply, has appointed Lord Catto to be 
Director-General of Equipment and Stores, Ministry of 
Supply, in succession to Lord Woolton, who was recently 
appointed Minister of Food. 
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Scientific Instruments and Apparatus 


No. 


Vv 


(Continued from page 371, April 19th) 


KERN AND Co., Lrp. 


N Fig. 48 is illustrated a super - stroboscope 
to have been shown at the Physical Society’s 
ixhibition by Dr. H. S. Simons of 43a, Shooters 
and Hill Road, Blackheath, S.E.3 (representing Kern 
Co., Ltd., Aarau, Switzerland). It enables visual 
or photographic studies to be made of transient, 
aperiodic or periodic movements. The principle 
involved is that a slotted disc rotates in front of 














FIG. Se AND OPTICAL BENCH— 
K 


the observer’s eye and splits up the movement 
under investigation into distinct phases following 
one another in rapid succession. By means of 
a mirror with several faces rotating in front of the 
slotted disc the super-stroboscopic effect is pro- 
duced. The mirror deflects the images separated 
out by the slots so that the eye views them side 
by side as shown at (a) and (6) in Fig. 49. These 








FIG. 49—FLAME DISTURBED BY SOUND 


illustrations relate to disturbances in a flame, 
caused by sound. At (a) is shown the moment of 
starting tone c (256 H) on an organ, the first sign 
of disturbance being seen at the fourth image. 
The tone develops fully during ;$5 of a second, 
and (5) shows the influence on the sensitive flame 














FIG. 50-—-SUPER-STROBOSCOPE AND CAMERA—KERN 


of the second accord c’d’. The time interval 
between two images is z3¢ of a second. 

One such group of images is projected by each 
face of the revolving mirror. Between these 
projections there is a short dark interval until the 
next mirror face has turned into position. As the 
duration of the dark interval is short, persistence 





of vision allows the observer to examine the 
movement under investigation by apparently a 
continuous series of groups of images resembling 
those shown in Fig. 49, this method of motion 
analysis being independent of the period or speed 
of the motion and the intrinsic brightness of the 
phenomenon under investigation. During observa- 
tion the relative speed of the instrument’s moving 
parts can be continuously 
altered. An A.C. motor 
rated at about 160 watts at 
100-250 volts and controlled 
by a centrifugal regulator for 
speeds from 8 to 45 revolu- 
tions per second rotates the 
slotted disc and the deflecting 
mirror. 

By means of a simple key 
movement for adjusting a 
special disc, the number of 
slots can be varied between 
2 and 16. Discs with 32, 
64, or 100 slots are exchange- 
able for the special 2-16 
slot dise. According to the 
number of slots and the 
speed of the motor, a pheno- 
menon can be viewed at in- 
tervals between the con- 
secutive images of ;’g to as'o5 
of a second. Geared to the 
motor, the rotation of the 
mirror can be regulated so 
as to turn 45-90 times 
slower than the main motor 
shaft. According to the 
number of slots used and 
the relative speed of the 
slotted disc and mirror up 
to 230 separate images can 
be projected as one group of 
images. If the mirror be disconnected from the 
gear and fixed in position, the instrument works 
like a normal stroboscope and permits measure- 
ment of speed up to 270,000 cycles per minute. 

By means of a special device the incidence of the 
phenomenon under observation is regulated so 
that it is caused to be examined within the time 
when the rotating mirror is in the projection 
position. By changing the position of the mirror 
in relation to the other moving parts and to the 











FIG. SI 
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FIG. 52—A. C. SPARKS AND GLOW DISCHARGE 


movement of the test object, the phenomenon 
under investigation may be made to appear at the 
required phase. In connection with an electric 
release, this arrangement initiates at the correct 
moment the occurrence of aperiodic phenomena 
such as a gun shot, a mechanical impact or an 


electric spark. By changing the position of the 
electric release relative to the mirror faces the 
phase of the observation can be shifted so as to 
investigate in turn any stage of the phenomenon 
under test. 

The range of applications of the apparatus 
can be considerably enlarged by optical equip- 
ments permitting telescopic or microscopical 
examinations. From diagrams the instrument 
provides the magnitude of the movements under 
test and their correlation with time can be seen at a 














FIG. 53—OBSERVING OPERATION OF A MILLING CUTTER 


glance. The instrument can be worked in any 
position and the images obtained may be projected 
on a ground glass screen. The device is readily 
adaptable for photographic recording up to 
frequencies of 4500 images per second and an 
advantage claimed for the instrument is that: the 
record is made on a stationary film. At the 
required time the mirror itself is made to work an 
electric relay which opens and closes accurately 
the camera shutter, while the general timing of 

















FIG. 544—CAVITATION STUDIES 


the exposure is done by means of the phase shifter 
timing relay described, Fig. 49, for instance, being 
obtained by this procedure. Amongst the many 
possible uses of the instrument are the analysis of 
combustion processes in engines, the passage of air 
over aerofoils and through air screws, the flow 
of liquids, the recoil and ejection from guns, the 
movement of machinery, machine tool processes, 
and many electrical phenomena. 

The illustrations of records secured are re- 
productions from original photographs obtained 





by the super-stroboscope. All the illustrations 
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with the iienbisegea of Fig. : 52 which was drawn 
from observation, as the brilliancy of the 
effect was insufficient for photography, are 
actual photographic records of what could be 
seen with the instrument by visual investigation. 
The photographs were taken with a Leica camera 
(Fig. 50) with a stationary recording film which 
compared with the long lengths of film required for 
slow motion or high frequency cinematograph 
is a considerable advantage. Every super-stro- 
boscope diagram requires a piece of film not 
more than 36 mm. long. Hundreds of exposures 
of some particular phenomena can therefore be 
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FIG. 55—FORMATION OF STEAM BUBBLES 


obtained very quickly and at very little cost. 
It is said, however, that as soon as an investigator 
gets familiar with the instrument it is found that 
taking photographic records is quite unnecessary 
except for fixing some definite stages of develop- 


ment, for research work, or for demonstration 
purposes, &c. 
While visual examination is going on small 


changes of experimental conditions can be made in 
order to discover the important features of a 
particular problem, faulty construction of some 
machine part, or the best working conditions, &c. 
Hence progress towards solving particular problems 
is facilitated and time is saved. The whole 
machine and its parts are readily adaptable to the 
character of the motion under test. If there 
is no motion the instrument shows a repetition of 
unchanged images. 

Every stripe or image of the diagrams, reading 

















FIG. 56—TEMPERATURE CONTROLLER—KENT 


from left to right, is a fraction of a second later 
than the previous image, the duration of the 
interval being controlled and set by the observer 
before and/or during observation. While the 
diagrams can be obtained at image intervals 
corresponding to a frequency of 16 to 4500 images 
per second, the actual exposure of any single image 
can vary down to zqé¢o of a second. The slots 
of the dise will single out stripes from any object 
of some extension. This fact is deliberately utilised 
for analysis of motion by the use of an analyser slit 
with the object of singling out the essential part of a 
moving machine, motion phenomenon, &c. The in- 
dications of the diagramsare directly quantitative as 
regards scale, time, sizes, distance, &c. To obtain 
such diagrams required by the engineer from high 
frequency cinematograph exposures is an exceed- 
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nay Lenigthiy’ pare, The analyser slit in the 
case under consideration can be situated either 
behind the test object or between the instrument 
and the object under test or in the cases of distant 
objects and micro-observation a variable optical 
slit is fitted in the path of the rays projected from 
the test object. 

An analysis is given in Fig. 51 of an are formed 
on opening a switch, the time interval being z¢os 
of a second, whilst in Fig. 52 a record is given of 
alternate spark and glow discharge periods for 
A.C. crossing a gap 0-6 mm. wide. The time 
interval is xsgq of a second. Sparking occurs at 
the points of maximum potential difference of the 
sinusoidal A.C. curve, a fact said to have been 





in time and expense ern not ne éiipliadaica 
In Fig. 54 is shown cavitation developing intensity 
in relation to water speed. 

The instrument is useful in the study of 
jets in water turbines or issuing from nozzles ; 
vortices formed against ships’ propellers, and of 
the flow of liquids out of valves or round bends, 
past obstacles and over weirs, &c.; also of the 
behaviour of drops of liquid in falling, or impact 
of a current of air upon a surface. In Fig. 55, 
steam bubbles are shown at (6) growing smaller 
while ascending and condensing in cooler water. 
At (a) are more and larger bubbles produced by 
increased heating, whilst at (c) the whole volume 
of water has been heated to boiling point. Steam 














discovered by the super-stroboscope, while the maxi- 
mum of glow discharge occurs at the zero points of 
the A.C. curve. The diagram (b) shows the ideal 
case and (a) what is usually seen when dust or metal 
particles adhere to the electrodes. In the bottom 
diagram is shown what occurs when instead of two 
points a point and plate are used as electrodes ; in 
this case an apparent rectifier effect is obtained. 
In Fig. 53 is shown the super-stroboscope arranged 
to study the operation of the teeth of a milling 
cutter to arrive at the results obtained by various 
speeds, feeds, &c. Investigations on the pheno- 
menon of cavitation are facilitated by the direct 





FIG. 57—-TEMPERATURE CONTROLLER WITH MECHANISM SWUNG OUT 


bubbles are breaking through the water surface 


and exploding into the air. 
Lrp. 


A new indicating temperature controller forming 
an extension to the range of ‘‘Multelec’’ potentio- 
meters and for use where a recording controller is 
not necessary was to have been shown at the 
Physical Society’s Exhibition by George Kent, 
Ltd. Any temperature up to 3000 deg. Fah. can 
be controlled by this “ Multelec”’ instrument 
which is stated to embody all the good points 
of the firm’s recording instrument. It is 


GEORGE KENT, 














viewing method made possible by the super- 
stroboscope. This most important phenomenon is 
strictly aperiodic. The cavities within the liquid 
do not recur at the same place or at regular 
intervals, nor is the behaviour of one cavity exactly 
that of another. Cavitation has a very damaging 
effect upon the walls of the tube or other surface 
against which the liquid is moving. Necked 
model pipe is fitted with glass walls and while 
viewing the observer can change the conditions. 
By using the super-stroboscope the alteration of 
conditions can be made continuously while the 
phenomena is under investigation and while the 





effect of the change is being observed. The saving 








FIGS, 58 AND 59—CONTACTS AND CAMS FOR TWO-POSITION AND THREE-POSITION CONTROL 


specially suitable for furnace control where a 
continuous record of the temperature may not 
always be necessary. Views of the instrument are 
given in Figs. 56 and 57 and of the automatic 
control mechanism in Figs. 58 and 59, whilst a 
drawing showing the general arrangement of the 
instrument is shown in Fig. 60. The main 
advantages claimed for the instrument are (a) as the 
potentiometric principle is employed the accuracy 
is independent of changing galvanometer charac- 
teristics ; (b) automatic cold junction temperature 
compensation is employed; (¢) indifference to 
high or varying line resistance; (d) a frequent 
automatic current standardisation with a manually 
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operated standardising knob ; (e) high frequency 
measuring cycle ensuring immediate response and 
closeness of control; (f) maximum visibility of scale; 
and (g) a flush panel or wall mounted case with 
the mechanism mounted on a hinged frame, which 
swings out for easy inspection as shown in Fig. 57. 

The E.M.F. to be recorded is balanced against the 
voltage drop along the potentiometer wire carrying 
the current. Wound on the periphery of a disc, 
the slide wire is of ample length and there is a cold 
junction compensation coil. Current is supplied 





to the complete circuit through a rheostat from two 
ordinary dry batteries. 

One end of the thermo-couple is connected to a 
roller making contact with the slide wire and the 
other to a robust but sensitive moving coil galvano- 
meter. To obtain the balance the slidewire disc 
is rotated automatically until the galvanometer is 
not deflected, the position of the disc, which is also 
the position of the indicating pointer and the 
control disc, then representing the E.M.F. of the 
thermo-couple and therefore the temperature. 

Power for driving the mechanism is supplied by 
a small A.C. motor. A mechanical double relay 





action translates the deflection of the galvanometer 
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ideal check on the reliability of the potentiometer. 
Current standardising can also be effected manually. 
By means of the knob situated on the front of the 
instrument casing the control setting point can be 
adjusted. Rotation of this knob moves the 
contacts bodily round the slide wire spindle causing 
them to take up a different position relatively to 
the cams on the periphery of the control disc. 

(To be continued) 





The Electric Furnace in the Steel 
Foundry* 
By FREDERICK A. MELMOTH. 


BETWEEN 250 and 300 foundries in the United 
States are engaged in the production of steel castings, 
and of these approximately 200 make use of electric 
melting processes for the whole or part of their pro- 
duction. This figure indicates that electric melting 
of steel for castings has assumed very important 
proportions, and it is significant that the figure tends 
to increase. 

The most important factor in the difficult pro- 
duction of satisfactory steel castings is close control 
of operating conditions. 
The introduction of control 
methods to electric steel 
is reducing rapidly the 
somewhat hit - and - miss 
methods of a decade or 
twoago. To-day, combin- 


Electric Motor ing art and science, we can 


predetermine — conditions 
requisite for producing 
electric steel of desired 


composition, and we can 
control and regulate these 
conditions. 

Electrically, the fur- 
naces used are almost all of 
the alternating current, 
three-phase type, with 
automatic control of the 
electrodes. Acid-lined fur- 
naces, operating as they 
do with an acid slag, are 
incapable of bringing about 
any refining effect as to 
sulphur and phosphorus. 
As these two elements are, 
except under special cir- 
cumstances, deleterious 
impurities in steel, it 
follows that acid practice 
necessitates the careful 
selection of melting stock 
in order to keep the sulphur 
and phosphorus contents 
sufficiently low to avoid 
trouble. In spite of this 
shortcoming, the other 
advantages of the acid pro- 
duction method have so 
impressed themselves upon 
the steei founders that for 
plain carbon and low alloy 
steels almost all furnaces in 
this country are acid-lined. 


Werner Finster, at the 
symposium on Steel Melt- 
p ing Practice, held under the 
: auspices of the American 
: Foundrymen’s Association 
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in 1939, lists the advantages 
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FIG. 60—ARRANGEMENT OF TEMPERATURE CONTROLLER—KENT 


needle into a powerful movement of the slidewire 
spindle on which are directly mounted the control 
discs. Two forms of control are available, a two- 
position “on” and “off” control and a three-position 
control. In the former case, Fig. 58, the valve or 
contactor is either in the fully “on” or fully 
‘* off” position. When used on fuel fired furnaces, 
the motorised valve should be provided with an 
adjustable by-pass to reduce the inevitable hunt 
to the smallest possible amount. Two-position 
control is suitable for the majority of heat treat- 
ment furnaces and particularly those of the batch 
variety having constant loading conditions. 

For three-position control additional contacts, 
Fig. 59, are provided on the instrument and on 
the motorised valve. Normally the control 
operates between the intermediate switches, but if 
changes in loading cause a large rise or fall in 
temperature, the corresponding outer contact is 
made and the valve is moved to a greater extent 
in the closing or opening direction. This form of 


control is particularly suitable for furnaces requiring 
a rapid heat up, followed by a soaking period. 
Every 50 minutes the instrument automatically 





standardises its own voltage and this provides an 


of acid linings as follows : 
. Lower refractory cost, due 

to lower cost of the lining 

material itself and to a 
longer life of the lining material; lower power 
consumption, especially when compared with the 
two slag basic processes ; greater tonnage output per 
unit time for a given charge; slag of higher viscosity, 
which is an important consideration, as in many 
foundries making small castings the mould has to be 
poured from hand shanks; greater fluidity of the 
metal, permitting the casting of thinner sections 
with greater assurance of having all corners and 
details clearly reproduced. 

Most operators, with experience in both acid and 
basic practice, will be in practical agreement with the 
claims made. However, the use of a basic lining 
confers distinct advantages from a purely metallurgical 
viewpoint, and renders the electric furnace the most 
flexible metallurgical melting unit available, and 
probably also the most easily controllable. Under 
basic conditions, when melting straight carbon steels, 
sulphur and phosphorus can be reduced to almost 
negligible proportions, making careful selection of the 
scrap material fed to the furnace unnecessary. 
With the basic-lined furnace, when alloy additions 
are made the constituents are found present in the 
finished steel in almost exact, calculated quantities, 
the losses in slag being practically non-existent. 





Control of analysis, therefore, is remarkably simple. 
For special alloy compositions the basic-lined electric 
furnace with its reducing atmosphere is unequalled. 

Under these circumstances, the development and 
popularity of acid-lined furnaces in the steel foundry 
may appear strange, but it has to be borne in mind 
that the production of a steel casting is a composite 
of a large number of operations, and of variation of 
type. Steel manufacture, as such, merely represents 
one phase of such production, and unless it is able to 
meet the practical foundry demands made upon it, 
any process, no matter how metallurgically accurate 
and controllable, is unlikely to succeed. Economy 
of operation is a powerful factor in favour of the acid 
lining. Furthermore, in the opinion of most practical 
operators, the acid-lined electric furnace produces a 
material easier to pour into thin sections, and possesses 
the vague quality described as “life.” It is hard to 
imagine a greater handicap in a steel foundry than a 
molten steel difficult to pour into thin sections, owing 
either to sluggishness or inability to retain for a 
practical period sufficient fluidity to pour the necessary 
number of castings completely. 

The continuance and extension of the use of the 
electric furnace process as it applies to foundries is 
dependent upon two main factors :—The limitations 
imposed by refractories, and the possibility of im- 
provement in this direction ; and the cost of electric 
power and furnace installation. Within reasonable 
limits, the full utilisation of the heat made available 
by the electric arc depends upon the ability of the 
lining refractories to withstand it. 

Economically, electric melting of steel is more 
expensive owing to the fact that at the present cost 
of electric power the production of the necessary 
temperatures electrically is out of line with the cost of 
using fuels. However, the undoubted advantages of 
the electric process for special alloys and applications 
ensure it a place in spite of higher costs. A more 
rapid growth of the electric process in foundries is 
hampered owing to the highly competitive nature of 
the product produced in foundries, and the consequent 
necessity for rigid cost regulation. In this connection 
it is interesting and of value to consider the rise into 
popularity of a steel-making précess, and the factors 
contributing to the ultimate decline in its use. 
The Bessemer converter, with the development of the 
principle by Robert and Tropenas, offers a definite 
case in point. 

The process is rapid, more so than any. other, and 
in good hands the steel is of first-rate quality for 
several steel castings. It is probably the easiest steel 
to pour of any, owing to a fluidity inherent to the 
process, and it behaves well under the conditions 
forced upon it by green sand moulds. 

Yet this process has largely disappeared from steel 
foundries, in spite of its many decided advantages. 
The major reasons for its disappearance are well 
known, and the instance is quoted only as a confirma- 
tion of the author’s opinion that in these days of 
research and discovery any process which possesses 
features entailing undue cost is likely to be superseded 
at very short notice. High melting losses, from 13 to 
17 per cent., and the wide spread between steel scrap 
and pig iron prices, coupled to a probably exaggerated 
significance attributed to sulphur and phosphorus, 
caused the downfall of the converter process. 

High cost of electric power in some localities, the 
cost of electrodes, and a high original cost of installa- 
tion, present a standing temptation to the ingenuity 
of process inventors. Good as it undoubtedly is, 
unless operating and installation costs are further 
reduced, the electric furnace process is liable to 
attack by new methods and processes. The electric 
furnace industry has provided the steel foundry with 
a splendid tool, but it cannot afford to rest on its well- 
earned laurels. 

The hard facts of industrial economy, and possible 
changes in relative values of scrap and of pig iron, 
desulphurisation processes, cheap and easy to 
perform, constitute a combined ‘challenge to the 
electric furnace as an economic piece of foundry 
apparatus, which challenge can only be met by a 
modern progressive attitude of improved economy 
and efficiency on the part of its proponents. 





Increase of Railway Charges 


THE Minister of Transport announced in the 
House of Commons last week in reply to a question 
that the Railway Executive Committee had sub- 
mitted to him estimates of increases in working costs 
amounting to £26} million in respect of the 19 months 
from the beginning of control to March 31st, 1941. 
These estimates had been scrutinised in his Depart- 
ment and he was satisfied that increased working 
costs to the extent of £22} million had been proved. 
This figure was made up of £9} million for increased 
labour costs, £24 million for allowances to men 
serving with H.M. Forces and £10 million for in- 
creased prices of fuel and materials. The balance of 
£4} million, representing increases due to black-out 
and other precautionary measures, was to be examined 
in the light of further experience. The Railway 
Executive Committee had submitted to him that 
the proved increases justified an all-round addition 





* Abstracted from a paper presented to the Electro-chemical 
Society, U.S.A. 


to railway charges of 10 per cent. which was estimated 
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to yield £18 million in a full year. He was satisfied 
that the facts fully justified this increase, and he had 
therefore made an Order authorising, as from May Ist, 
1940, an addition of 10 per cent. to all railway charges, 
including fares on the railways of the London 
Passenger Transport Board. 
war the Government took control of the railway 
companies and the London Passenger Transport 
Board and, in order that they should be effective in 
the highest degree for the national war effort, they 
became one organisation under the direction of the 
Railway Executive Committee. It was therefore 
necessary for financial arrangements to be made 
between the Government and the main line railways, 
including the London Passenger Transport Board. 
The agreement made is outlined in the White Paper 
published on February 7th, and agreed to by Parlia- 
ment on February 13th. The machinery for the 
adjustment of charges was agreed with the under- 
takers concerned and the Railway Executive Com- 
mittee was directed by the Minister of Transport to 
proceed in accordance therewith. The machinery 
provided that the Railway Executive Committee 


would submit quarterly estimates of the effect of 


variations in working eosts and other conditions 
arising from the war. If they considered the sum 
involved sufficient to justify an increase in charges 
they would submit their proposals for such increase. 
The estimates and proposals would be examined by 
the Minister, who would, unless he considered it 
unnecessary or undesirable, seek the advice of a 
consultative committee, comprising the members of 
the Railway Rates Tribunal. 








Obituary 


N. BARNES 


Tas country has lost a prominent industrial 
personality by the death of the Right Hon. George 
Nicoll Barnes which occurred on Sunday, April 21st, 
at the age of 81. He began his career as a working 
engineer and in his early years passed through many 
hard times. In 1896 he became secretary of the 
Amalgamated Society of Engineers, and in 1906 
entered Parliament as a member for the Blackfriars 
division of Glasgow. When the second Coalition 
Government was formed by Mr. Lloyd George during 
the Great War, Mr. Barnes was given control of the 
new Ministry of Pensions and later became a member 
of the War Cabinet, an office which he held until 
after the conclusion of peace. He remained a 
member of the Government until the Treaty of 
Versailles and the establishment of the International 
Labour Organisation. He was largely concerned 
towards the end of 1918 in the preparation of the 
basis upon which the International Labour Office 
was developed. His scheme was later elaborated 
and the Commission for World Labour set up by the 
Peace Conference took the British draft as the basis 
for its discussion. This work was a great contribution 
to the settlement of world affairs at the time, as it 
was owing to Mr. Barnes’ foresight that the Com- 
mission had a detailed plan ready for consideration. 
In 1920 he was one‘ of the three British delegates at 
the first assembly meeting of the League of Nations at 
Geneva. 

Mr. Barnes was highly respected by engineering 
employers even when he was in conflict with them. 
He was quite free from animosity and never showed 
that class bias which in his time was sometimes 
encountered amongst trades union leaders. Always 
anxious to do the best he could for the great union 
which he directed he was never blind to the employers’ 
and to the economic sides of the case, listened patiently 
to arguments, and sought for logical conclusions. He 
retired from the trade union world so long ago that 
only the older employers will recall the services he 
performed for the engineering industry as a whole. 
They had their tussles with him, but one and all 
of them will admit that from first to last he was a clean 
fighter. It must not be forgotten, too, that no trades 
union secretary more earnestly sought to maintain 
and raise the standard of craftsmanship of the 
members. 


G. 





Junior Instirution oF EN@INEERS.—The annual 
luncheon of the Junior Institution of Engineers was held 
in London on Saturday, April 20th, with the President, 
Sir Charles Bressey, in the chair. In proposing the toast 
of the Institution, Sir Clement Hindley congratulated it 
upon the fact that notwithstanding the disturbing factors 
at the outbreak of war, the Institution had continued with 
its meetings and maintained the service to its members 
which was the secret of its continued success. Dr. 
Chatley responded to the toast. A toast of ‘‘ Engineers 
and National Service’? was proposed by Sir Charles 
Bressey who gave his listeners some interesting information 
with regard to engineers and the National Register. 
A response was given by Sir Leonard Browett, the 
Permanent Secretary to the Ministry of Transport, who 
in the course of his remarks congratulated Sir Charles on 
his well known report on the roads of Greater London 
which he regretted had not been put into full effect. The 
health of the guests was proposed in a delightful little 
speech by Mr. N. L. Ablett, Vice-Chairman of the Insti- 
tution, and responded to by Mr. Asa Binns and Mr. 
Johnstone Wright. In a few well chosen words, Mr. J. W. 
Stenson proposed the health of the Chairman, who briefly 
responded, 


On the outbreak of 
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Development in Design of Boilers 


and Boiler House Auxiliaries* 
By A. POLLITT, M.I. Mech. E. 


(Continued from page 383, April 19th) 


Fans 

In order to increase the heat transfer rates from the 
gases to the water and steam in the convective portions 
of the boiler plant, with a view to reducing weight, 
space occupied, and capital cost, it has been necessary 
to reduce the thickness of the gas film by using higher 
gas speeds and disposing tube surfaces so as to cause 
turbulent flow. The latter has been accomplished, 
for example, by staggering the tubes and arranging 
for the gases to sweep over the surfaces in multi-pass. 
This, coupled with the addition of economisers and 
air heaters in the boiler circuit, has resulted in a 
resistance to gas flow far beyond that available with 
natural draught, and hence induced draught fans 
have become an essential part of all modern boiler 
plants. 

Similarly, in order to sustain the high coal burning 
rates to accommodate the ever increasing outputs per 
unit of floor area, it has been necessary to supply the 
combustion air under pressure, which may vary from 
lin. to 6in. W.G. according to the method of firing, 
fuel burning rate, and nature of fuel. This, together 
with the resistance of the air through the air pre- 
heater, has resulted in the adoption of forced draught 
fans in nearly all boiler plants of modern design. 

The running cost resulting from the power absorpton 
of these fans has to be balanced against the reduction 
in charges on the capital cost accruing from the 
increased rating thereby obtained. 

Some large power station boilers are provided with 
induced and forced draught fans designed for a total 
water gauge of 25in. to 30in. and figures of 20in. are 
quite common to-day. 

There are many types of fans available to-day, each 
with a differing characteristic, but the main de- 
termining factor of the latter is the design of the 
blades. These may be divided into three general 
classes :—Backward bladed fans; radial or paddle 
fans ; forward curved bladed fans. 

This nomenclature refers to the angle of the leaving 
edge of the blade in relation to the direction of rotation 
of the periphery of the wheel. In Fig. 5 the general 
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range, but the static efficiency is not so high as that 
obtained with the backward bladed type. It will 
also be noticed that the B.H.P. characteristic is 
entirely different and is more or less a straight line 
law, so that particular care must be taken in esti- 
mating the water gauge to be generated by the fan, 
as otherwise there is a likelihood of the motor being 
overloaded. 

Turning to the forward curved bladed fan, often 
referred to as the multi-bladed fan, it will be seen that 
the characteristics are again quite different. The 
static pressure curve is flat and is liable to undulate. 
Such a characteristic is quite unsuitable for fans 
which have to operate in parallel, for which purpose 
it is highly desirable that the static pressure-volume 
characteristic should fall as steeply as possible. It 
will also be noticed that the static efficiency with this 
type of fan is still lower and that the horsepower 
characteristic rises rapidly with increase in volume. 

With this type of fan the static pressure generated 
with a given tip speed is much greater than that of a 
backward bladed fan and is also more than that of 
radial bladed fans. Hence, it follows that for a given 
duty the space requirements of the forward curved 
blade fan are less than that of other types. 

Again, the backward bladed or even radially bladed 
fans are unsuitable for handling dust-laden gases, due 
to the danger of the accumulation of deposits on the 
back of the blades, which may throw the wheel out of 
balance and give rise to vibration. 

Time does not permit of making more than this 
brief reference to the question of fan characteristics, 
and whilst an attempt has been made to point out 
the main features of the three fundamental designs, 
it will be appreciated that there are many combinations 
of blade shapes which can be adopted and perhaps 
one of the best known is the blade having a radial tip. 
but with a curved shape at the inlet edge. 


STOKERS 

Whilst pulverised fuel firing has been adopted to 
some extent in this country, stoker firing is still 
predominant, and the three main advantages claimed 
for the former, namely, the ability to increase the © 
size of boiler units, the possibility of using higher air 
temperatures, and increased flexibility, have largely 
disappeared due to improvements made in stoker 
designs. 

The chain grate type of mechanical stoker can be 
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Fig. 5—Fan Characteristics 


characteristics of the three types of fans are shown, 
and one or two of the salient features of these may be 
very briefly mentioned, as follows :— 

The backward bladed fan has a comparatively steep 
static pressure curve in relation to volume over the 
major portion of its operating range, and is therefore 
particularly suited for forced draught services where, 
due to variation in fuel bed resistance, an increase in 
static pressure may be required without any sub- 
stantial reduction in volume. The static efficiency 
of this type of fan is high, reaching a maximum of 
about 75 per cent. 

One of the most important features is the B.H.P. 
characteristic, which, it will be noticed, is of the non- 
overloading type. The maximum power to be 
absorbed is therefore quite definite and there is no 
fear of the driving unit becoming overloaded, even if 
the resistance of the circuit has been over-estimated 
and the fan actually delivers more than the volume 
for which it was designed. 

For a given tip speed this type of fan generates less 
static pressure than those using radial or forward 
curved blades, and it is therefore suitable for direct 
high-speed motor drive. 

In the case of very high water gauges such a high 
tip speed may be required as to necessitate the use of 
special alloy steels, and’in such cases it may be more 
economical to use differing blade shapes, such as the 
radial type. As will be seen from the curves for this 
type of fan, the static pressure-volume curve is com- 
paratively steep over the major portion of the working 





* Abstracts from a paper to the Manchester Association of 
Engineers, February 23rd, 1940. 





built for boiler evaporations up to 350,000 Ib./hr. 
with air temperatures up to 350 deg. Fah., and retort 
stokers are available for boilers having an output of 
500 to 600,000 lb./hr. using air at temperatures up 
to 450 to 500 deg. Fah. 

Typical examples of stokers of this type are those 
installed at the Hartshead Power Station of the 
Stalybridge, Hyde, Mossley, and Dukinfield Trans- 
port and Electricity Board, the particulars of which 
are as follows :— 


Boiler evaporation, M.C.R., lb./hr. ... 180,000 
Coal consumption, Ib./hr. oe aes 23,500 
Length of stoker, ft. 20 
Width of stoker, ft. 23 
GCombarempnae Biase foesn | ees ses aa ens 1 eee ane 460 
Coal burning rate per sq. ft. of grate area at M.C.R., 

AG S68 dad de, Rae (Bley ee “ode NeeR coed 51 


This coal burning rate is typical for stokers of this 
type used on the usual run of fuels which are generally 
available, although with selected fuels higher burning 
rates have been obtained. 

Examples of retort stokers in this country are the 
Taylor, Erith-Roe, and Riley, but it is with the first- 
named that the author has been principally con- 
cerned. The first installation in this country was 
that put in at the Deptford East Station of the 
London Power Company in 1929. So successful was 
the performance obtained that all the larger boilers 
subsequently ordered by the company for the Dept- 
ford West, Battersea ‘‘A,’’ and Battersea “B” 
stations are of thistype. The total evaporation of the 
boilers involved is about 5,300,000 Ib./hr. 

The latest units are for the two 550,000 Ib./hr. 
E.H.P. boilers for Battersea ‘‘B.’’ The general 
particulars of these stokers are shown in Table IT. 
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Due to the very thick fuel bed with this type of 
stoker, complete and intimate mixing of the com- 
bustion air with the fuel takes place, with the result 
that high CO, percentages are obtained and figures 


TaBLe II.—Technical Particulars of Retort Stokers 

















Deptford | Battersea 
Station East a. 
Date of installation ... 1929 1940 
Boiler nos. ... .. 77, = and; 10 and 11 
9 

Boiler evaporation ... Ib./hr. 80,000 550,000 
Steam pressure... ... Ib./sq. ft. 325 1420 
Steam temperature ... ... | deg. Fah. 700 965 
Coal consumption (at 11,200 

.V ek eive:)-ark saa 10,400 63,250 
No. of retorts wide ... ... 11 20 
No. of tuyeres long... ... 47 69 
Total no. of tuyeres ... ... 407 1380 
Width between side walls 19ft, 3}in. | 34ft. 11 fin. 
Horizontal projected length 

ae ais Bae 16ft. Ll gin.) 26ft. 3gin. 
Horizontal projected grate 

ONO tina: -4-faa8s!. ee sq. ft. 325 918 
Coal burning rate per sq. ft. 

of projected grate area... | Ib./hr. 32-0 68-8 











of the order of 15 to 16 per cent. are usual under 
normal conditions. 

The large amount of fuel on the grate with this 
type of stoker gives great flexibility and enables the 
output to be increased or decreased very rapidly if 
required. In this connection Fig. 6 is of interest and 
shows a plot of boiler evaporation against time. It 
refers to a test carried out on one of the 312,000 Ib./hr. 
boilers at Battersea ‘“‘ A’ relative to the feed water 
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Fig. 6—Results of Feed Water Regulator Test 


regulators, where the boiler output was purposely 
varied both suddenly and in steps in order to examine 
the reaction of the feed water regulator, and the very 
short duration of time which was necessary both to 
increase and decrease the load will be seen. 

A very large number of tests have been carried out 
on these stokers in the London Power Company’s 
various stations, and at Battersea “A” over thirty 
24-hour “‘full dress” tests were made, burning a 
wide range of fuels; these figures have shown that 
test gross thermal efficiencies of the order of 89 to 90 
per cent. have been obtained based upon a gross 
calorific value of the fuel. Perhaps a more signifi- 
cant fact has been the very high efficiencies which 
are obtained on ordinary day-in, day-out operation, 
and in this connection Table III is of interest and 


TaBLe III.—Annual Boiler Efficiencies at Battersea ‘“‘ A’’ 

















Station 
= : | 
Yy Units | Total fuel ee | 5 amg 
ear generated urnt caioriic ouler c 
= value efficiency. 
KWh Tons B.Th.U./Ib.| Per cent. 
1933 100,436,300 51,138 | 11,444 | 84-85 
1934 554,966,280 | 264,076 | 11,760 86-14 
1935 797,749,600 | 343,474 | 12,380 | 87-99 
1936 1,050,147,270 430,887 | 12,740 | 88-52 
1937 1,206,604,200 480,123 | 13,160 | 88-35 
1938 1,209,025,500 465,152 | 13,660 | 88-50 
| 





+ Based upon the gross calorific value of the fuel. 


shows the actual annual thermal efficiencies of the 
whole of the boilers installed at the Battersea ‘‘ A”’ 
station over a period of six years. 


INSTRUMENTS, CONTROLS, Firrinas, AND MOUNTINGS 


The combination of such factors as the increase in 
size of boiler units, improvements in the technique of 
combustion and the general desire to raise operating 
boiler efficiencies has had the effect of focusing much 
more attention in recent years on the provision of 
adequate instruments and controls for boiler plants. 
With all the various equipment available on the market 
and the somewhat exaggerated claims made for some 
of it, it is easy to overload a plant with gadgets so as 
ultimately to defeat the object required. 

The main advantage claimed for automatic com- 
bustion control is that it continually readjusts operat- 
ing conditions so as to sustain a uniformly high boiler 
efficiency. The disadvantage is that being purely 
mechanical and operating under certain preconceived 
conditions, it cannot hope to attain the same degree 
of perfection in operating technique as can be brought 
to bear by the skilled operator provided with adequate 
instruments, who, by his experience, may be able to 





anticipate changes in conditions long before they have 
attained such magnitude as is required to operate the 
automatic devices. 

Another disadvantage of the system, which, 
however, may not be so serious now as it was some 
years ago, in view of the great strides made in 
perfecting the equipment, is the danger of possible 
breakdown of the equipment. With a staff reduced 
in number due to the installation of the automatic 
plant and lulled into a state of inaction during the 
previous period of satisfactory functioning of the plant, 
such breakdown may lead to confusion, with possible 
serious consequences. 

For these various reasons there appears in the main 
to be a general tendency, in this country at any rate, 
to use remote hand control systems, and the results 
obtained in some stations where it is in use in a highly 
developed form show that extremely high operating 
efficiencies may result. 

It cannot be stressed too much that any care and 
attention given to the design and layout of instru- 
ments and control panels are amply rewarded by 
the successful and efficient operation of the plant 
which thereby results. 


Soot BLOWERS 


The growth in size of units and the concentration of 
greater outputs in a given space have involved the 
provision of deeper tube banks in certain portions of 
the plant. This, combined with the closer pitching 
of the tubes to attain high gas flows with the aim of 
improving heat transfer rates, has necessitated con- 
siderably more importance being attached to the 
maintenance of the surfaces in a clean condition. 

The reduction in the number of boiler units per 
turbine has also greatly increased the importance of 
keeping boilers in continuous service for long periods. 
This has resulted in a great improvement in recent 
years of the technique of soot blowing, which has 
gradually developed from a system of perforated pipes 
disposed more or less at random in the gas path, to 
an orderly arrangement of blowers designed with 
special reference to each location. 

It has also seen the introduction and development 
on a large scale of the use of special retractable, single 
nozzle or gun type blowers, and of highly specialised 
automatic systems for operating the blowers in the 
right sequence and for the correct period of time 
each. 

Steam taken from the boiler itself is usually the 
cleaning medium used, although other media have 
been tried, such as air, water, a mixture of water and 
steam and even sand and gravel. 

Generally, it appears that opinion is swinging to- 
wards the general adoption of the use of superheated 
rather than saturated steam, and in the case of boilers 
provided with two-stage superheaters, the most 
convenient source of steam appears to be the inter- 
mediate point between the superheaters. 

As to operating steam pressures, the practice which 
existed for many years of using about 100 Ib./square 
inch, by the use of reducing valves or orifices, is 
being superseded and higher pressures of 300—400 Ib./ 
square inch or even higher are being used successfully, 
especially in the case of single nozzle blowers. 

It is seldom that the trouble is taken to measure the 
quantity of steam consumed by soot blowers, but a 
series of tests on a large boiler with which the author 
was associated a few years ago, on this subject, re- 
vealed that this may amount to as much as 1} per 
cent. of the boiler output unless special vigilance is 
exerted to vary the blowing cycle to suit conditions. 
This 1} per cent. is a direct loss of thermal efficiency 
of the station and represents fuel thrown away up the 
chimney. 

Detailed studies of steam quantities used by the 
various groups of blowers in relation to the cleanliness 
of the surfaces and the resulting temperatures of 
steam and gas, &c., enable the cycle to be arranged 
so that the minimum of steam is used to achieve the 
desired result. Thus, for example, it may be found 
sufficient to blow the complete cycle only once in 
24 hours, and perhaps to blow certain groups of 
blowers, such as those in the combustion chamber, 
on the front bank of the boiler, or on the superheater, 
at intermediate periods. 

Unless this matter is checked up a continually 
undetected loss may go on which may represent many 
hundreds of tons of fuel in a year. 

Another very important point in soot blowing is the 
human factor. During the course of the tests which 
have just been mentioned, readings were taken of the 
times and cycles adopted by the various operators 
under seemingly identical conditions and working to 
the same general instructions. This revealed differ- 
ences of as much as 100 per cent., both in respect of 
the total time for the blowing of the complete unit 
and the actual total time that steam was passing 
through the individual blowers. 

These various points serve to illustrate the advan- 
tages of automatic systems of soot blowing, whereby 
the blowing cycle can be adjusted with precision and 
is not subject to any human element. The effect of 


varying the blowing cycle can be accurately determined 
and considerable economies can be thereby effected. 
The provision of the equipment releases a number of 
operators, whose services can be used for other 
purposes on the boiler plant. 

It is not possible to give any detailed description 
of the various automatic systems in the space available 





in this section of the paper, but in effect they comprise 
the provision of fractional horsepower motors on each 
of the blower heads, provided with suitable limit 
switches, these motors being controlled by contactors 
actuated by a master controller mounted on a panel 
at firing floor level. This master controller is 
arranged so that the sequence of operation of indivi- 
dual blowers and the number of times that each 
blower is caused to operate in each cycle can be 
varied to suit conditions. 

Provision is also made to enable either the complete 
blowing cycle to be carried through from beginning to 
end, or for any intermediate series of blowers to be 
operated. Arrangements of signal lamps are provided 
on the panel to indicate continuously which of the 
blowers is in operation at any time. 

Apart from the many advantages of automatic soot 
blowing which have already been mentioned, it 
constitutes a further step towards the unified and 
centralised control of the boiler plant from a single 
point at a convenient position, such as the firing 
floor. 

(To be continued) 





The German Air Force 





EVER since Germany began her great military air 
expansion in 1932, there has been a tendency to 
concentrate production of aircraft on two types—a 
“best” fighter, and a “‘ best”? bomber. The first 
two aircraft selected for mass production were the 
Me.109 single-seat fighter and the He.11, two-motor 
bomber. These types are now being superseded by 
the Me.110 two-motor fighter and the Ju.88 long 
range bomber. Like its predecessor, the Ju.88 is 
suitable for a variety of purposes, and as it is fitted 
with air brakes it can be used for dive bombing. 
There are a number of other types of German aircraft 
in service for specialised duties, but “ standard ” 
fighters and “‘ standard ’’ bombers form the backbone 
of the German air force. This concentration on two 
main types has certain obvious advantages. In 
particular, it facilitates production in mass. Ger- 
many’s huge aircraft factories were built and equipped 
with this object in view. Concentration also simplifies 
maintenance and interchange problems. It has, 
however, one great drawback: comparatively small 
but vital advances in design cannot be incorporated 
in aircraft, which are under production, without 
seriously interfering with the whole production scheme. 
One of the most notable technical advantages possessed 
by the British Air Force over the German lies in 
the power-operated, multi-gun turret. These turrets 
are fitted not only to the modern bomber and 
reconnaissance aircraft of the R.A.F., but also to one 
of the newest types of Britain’s fighters to go into 
service—the Boulton-Paul ‘“ Defiant.” It is not 
improbable that the Germans now know a good 
deal about British power turrets. The slim lines of 
her new standard fighters and bombers, however, 
preclude adapting them for arming with similar 
turrets. 








BOOKS OF REFERENCE 


Specification, 1940. Edited by F. R. 8S. Yorke, 
A.R.I.B.A. Cheam: Architectural Press, Ltd., 45, 
The Avenue. Price 10s. 6d. net.—Several sections of 
this, the forty-second, edition of the book have been 
completely revised. The remainder of its contents has 
been brought up to date to make it the complete reference 
work which is now so well known to all connected with the 
building and allied professions. 








Directory of Shipowners, Shipbuilders, and Marine 
Engineers, 1940. The Directory Publishing Company, 
Ltd., 33, Tothill Street, S.W.1. Price 20s. net.—For the 
thirty-eighth year this useful reference book of the shipping 
and shipbuilding industries, which is compiled under the 
direction of the editor of the Shipbuilding and Shipping 
Record, makes its timely appearance despite war conditions. 
We note that practically the whole of the directory has 
been revised, in spite of the many problems with which 
the editor was faced, and the German entries are par- 
ticularly full, as are also those of the Polish and Finnish 
companies. The general arrangement of the directory in 
its handy form with a series of comprehensive indexes 
remains unaltered. No emergency addresses are given, 
it being assumed that the various shipping companies have 
made arrangements to deal with their affairs from their 
head offices. A special addendum which is included in 
the book gives a list of ships up to about the middle of 
January, which although lost have not been deleted from 
the main entries. 





Gear ManuractTurRERS Export Group.—At a meeting 
at the Hotel Victoria, Northumberland Avenue, W.C.2, 
on April 10th, under the auspices of the Export Council, a 
Gear Manufacturers Export Group was formed, and 
chairman, secretary, and committee were elected. In 
order to ensure that all gear manufacturers interested in 
export work have an opportunity of expressing their 
views, and to confirm the appointments and elections 
made at the first general meeting, a further meeting is 
convened for Friday, May 3rd, at 2.45 p.m. at the Hotel 
Victoria, Northumberland Avenue, London, W.C.2, and 
all those gear manufacturers interested in export work are 
invited to be present. All firms interested are asked to 
communicate with Mr. J. C. R. Birney, Room 632, Bush 
House, London, W.C.2. 
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Markets, Notes and News 


The prices quoted herein relate to bulk quantities. 


Our Imports in March 


The total imports into this country in March 
showed a considerable increase, and amounted to 
£108,543,354, compared with £95,638,991 in the previous 
month. The imports of iron ore and scrap reached in 
value £1,193,982, a rise of £675,631 when compared with 
the corresponding month of 1939. Imports of non- 
ferrous metalliferous ores and scrap were also considerably 
up at £2,351,883, a rise of £985,086 over the total for 
March last year. Imports of iron, steel, and manufactures 
thereof were valued at £2,380,429, which was £1,208,366 
more than the value of similar imports in March, 1939. 
Non-ferrous metals and manufactures thereof were im- 
ported to the value of £4,010,162, an increase over the 
1939 total for that month of £699,734. The imports of 
cutlery, hardware, implements, and instruments last 
month were valued at £418,675, which shows a decline 
compared with the corresponding period last year of 
£191,009. Electrical goods and apparatus were imported 
to the value of £354,001, a rise of £119,536 on the imports 
in March, 1939, The imports of machinery last March 
were valued at £2,528,356, which is an increase upon the 
figures for March a year ago of £118,272. Vehicles, 
including locomotives, ships, and aircraft were imported 
to the value of £235,114, or £303,425 less than the value of 
similar imports in March, 1939. 


March Export Figures 


The summary of the Board of Trade Returns for 
March shows a more satisfactory position than for a long 
time, since although imports are much higher than for 
any month during the past two years, the total exports 
have also risen to the best figure since March, 1939. 
Compared with February, exports have increased in value 
by £4,053,420 to £41,455,815. At £2,728,460 the value 
of the exports of coal have declined by £208,625 compared 
with those of March last year. Iron ore and scrap 
exports were valued at only £2333 last month, a drop of 
£32,616 from the March, 1939, figure. This decline was 
only to be expected, since the demand in the home market 
has absorbed all the available material. The exports of 
non-ferrous metalliferous ores and scrap were valued last 
month at £30,424, a decline of £123,950 on the total for 
March, 1939, but there was an increase in the exports of 
coke and manufactured fuel which were valued at £330,918, 
or £95,741 more than the value of these products exported 
in the same month of 1939. The exports of iron and steel 
and manufactures thereof in March were valued at 
£3,065,812, a drop of £138,277, whilst non-ferrous metals 
and manufactures thereof were exported to the value of 
£1,539,712, a rise of £262,214 when compared with the 
figures for March of last year. Cutlery, hardware, imple- 
ments, and instruments were exported last month to the 
value of £874,709, a rise in value of £44,191 compared 
with the exports of these materials a year ago. The 
value of electrical goods and apparatus exported in the 
month under review totalled £1,308,639, showing an 
increase of £178,265 on the exports in March, 1939. The 
exports’ of machinery, however, showed a decline of 
£1,322,622 when compared with the March, 1939, figure, 
although the value last month amounted to £3,781,845. 
The exports of vehicles, including locomotives, ships, and 
aircraft, were valued at £3,694,491, a decrease on the 
March 1939 figure of £11,059. 


The Pig Iron Market 


Considerable interest is taken in the pig iron 
market as to the consequences of the interruption in the 
suppliés of Swedish iron ore. In general, the view is that 
this is not likely to affect Great Britain so much as 

y, but it is thought that for a time at any rate 
no further imports from Narvik are likely. With the 
whole of the world from which to draw supplies the 
suspension of the Swedish ore shipments will be merely 
inconvenient and should not greatly affect British con- 
sumers. Other features of the market have not changed, 
and the situation may be regarded as satisfactory. The 
supplies of basic pig iron are on the short side, but the 
home production, plus the imports, are sufficient to 
maintain output at the steelworks ; but in some cases the 

in may be narrow. With the prospects of a long 
period of intensive production before them, the steel- 
makers are naturally somewhat concerned regarding 
their supplies of basic iron, but the Control appears to 
have the situation well in hand. The position of the 
foundry iron market is satisfactory and consumers of all 
descriptions are receiving adequate supplies. The 
pressure to obtain deliveries of low phosphoric pig are 
increasing, and the demand is apparently rather in excess 
of the quantities available. This quality is used largely by 
engineers engaged in Government contracts and is in 
request by the motor vehicle manufacturers. There are 
no large stocks at the furnaces and in a number of cases 
consumers are supplementing their supplies of low 
ric iron with ite. Business in high 
phpsphoric iron is less active than in other descriptions 
owing chiefly to the comparatively small requirements 
of the light castings foundries. Whilst a number of them, 
particularly in the Midlands, have obtained some assistance 
from the receipt of war contracts, the majority are working 
short time. © view has been expressed that the export 
drive might bring them some fresh work, but it will be 
some time before this can develop. The scarcity of work 
is particularly noticeable amongst the Scottish light 
castings makers, and in spite of suggestions that have 
been made for bringing more business to these concerns 
the positicn does not appear to improve. Recently there 
has been a better demand for forge iron, whilst in some 
districts No. 4 quality iron has been used to make good the 
shortage of cast iron scrap. The hematite market remains 
active and the demand is probably a little in excess of the 
available supplies. The careful distribution by the 
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Control, however, has succeeded in preventing any serious 
difficulty to consumers as a result of the stringency. 
There seems a possibility, however, that the production of 
hematite will be increased and users would welcome steps 
in this direction. At present heavy deliveries are being 
made to the steelworks, and particularly to the consumers 
in Sheffield and the Midlands, 


Scotland and the North 


Although the market in Scotland may have a 
quieter appearance as a result of the disinclination of the 
steelworks to accept fresh contracts owing to the congested 
state of their order books, this does not mean that there 
has been any relaxation in production. Great activity 
rules at the works and outputs are at record levels. The 
new distribution scheme is gradually being put into 
operation and works are satisfied that deliveries will be 
better than under the old arrangements. It will, however, 
be some weeks before the scheme is in full working order. 
The demand for all classes of structural steel appears to 
be expanding rather than contracting in spite of the heavy 
tonnages which are now being turned out. The shipyards 
continue to take large tonnages, and it is expected that 
imports of foreign steel will shortly arrive which should 
relieve the situation to some extent. Practically all the 
shipyards in Scotland are fully employed and their 
requirements during the coming months are expected to 
increase. The greater part of the output of the Scottish 
steelworks is for the war requirements of Government 
Departments. The demand for plates is exceptionally 
heavy and all the works are fully employed. Consumers, 
including shipyards, wagon builders, and boiler and tank 
makers are pressing for deliveries more rapidly than the 
works can supply. An order for thirty duplicate boilers 
for the South African Railways has just been received. 
The tube works are operating at capacity and the pro- 
duction of iron and steel tubes is on a heavy scale. The re- 
rolling works are receiving good supplies of billets and 
sheet bars, but their order books are congested and 
business continues to accumulate at a greater rate than 
the industry can overtake. Business in sheets is active 
and the works as in other departments of the trade have 
enough orders on hand to keep them busy for some 
months. A certain amount of export business has been 
transacted, but the home demand continues to absorb 
the greater part of the output. In the Lancashire market 
consumers continue to exercise pr to de- 
liveries. With the gradual bringing into force of the 
new distribution scheme steel deliveries should be more 
evenly arranged. Whilst the works are intent upon 
disposing of old contracts for deliveries i which 
consumers are continually pressing, there is a considerable 
volume of new business in the market. The works, 
however, are reluctant to accept orders for which they can 
only give a promise of far-distant delivery. There is an 
active demand for bars, small and large, and structural 
steel. Business in special steels is gaining momentum 
and some alloy steels are in particularly heavy demand. 





The Midlands and South Wales 


It is too soon to see how the new distribution 
scheme will work, and for the time being the situation 
in the market does not seem to have altered. Consumers 
who have contracts to place are finding it difficult to 
discover a works able to promise delivery within a reason- 
able time. It is understood that the works are settling 
down to operate under the provisions of the scheme and 
that consumers and merchants will shortly reap the 
benefit. The producers are, of course, full up with 
orders sufficient to keep them occupied for many months. 
In fact there is probably not a section of the finishing 
trades which has not more business on the books than 
can be comfortably dealt with. The pressure to obtain 
supplies of joists and sections is unabated. Output is on 
a huge scale, but every ton produced is immediately 
absorbed. The structural engineers have work in hand 
which will last for a long time, and their requirements of 
steel appear to be growing rather than the reverse. Al- 
though there are delays in deliveries, works difficulties are 
recognised by consumers and there have been no com- 
plaints of important work being held up for want of steel 
materials. Some stringency is noticeable in the supply of 
billets and sheet bars, in spite of the heavy imports 
which have taken place of late. Generally speaking, the 
re-rollers have sufficient supplies to enable them to 
operate steadily and to reduce the accumulation of orders 
on their books. The demand for small bars, sections, 
and strip, however, is excessive, and the whole of the 
output of the re-rolling industry is taken up at once. 
It is obvious that the re-rolling mills will be as busy as their 
supplies of billets will permit for the remainder of the 
present quarter. Consumers of plates are finding it 
difficult to place new business, and the call for this 
description is particularly strong. Not only are the ship- 
yards taking large quantities, but the tank makers, 
locomotive builders, and other consumers have congested 
order books and are eagerly seeking supplies. Business 
in colliery steel continues vigorous and there is considerable 
pressure to obtain the necessary supplies. Large tonnages 
of arches, props, and roofing bars are passing to the 
collieries, and this demand shows no signs of shrinking. 


In South Wales the pressure to obtain all descriptions of | pro 


iron and steel continues. There is an exceptional demand 
for billets and sheet and tinplate bars, and some con- 
sumers are finding it difficult to keep their plant in full 
operation owing to the stringency in the supplies of these 
materials. The tinplate market continues active, and 
a considerable amount of export business is being trans- 
acted. The tinplate makers, however, have orders in 
hand for about nine and a quarter million boxes, and are 
showing no anxiety to book further business. Quotations 
for the home market are fixed at 24s. 9d. f.0.t. 20 by 14 
basis, and for export rule at from 31s, to 32s. f.o.b. 





Export quantities are f.o.b. steamer. 


Copper and Tin 

Conditions in the British market do not change 
much from week to week. There is a heavy demand for 
copper, but this is met by the Control and the early diffi- 
culties of the position appear to have been largely smoothed 
out. It is generally believed that the supplies of copper 
from Empire sources will be sufficient to meet the full 
wartime requirements. Consumers cannot always get 
the particular brand of copper to which they are 
accustomed, but are gradually becoming used to the 
grades of metal which come to hand. The world copper 
market has been on the quiet side. The American market 
has become firmer on good inquiries from Italy and 
Switzerland, and it is understood that the former country 
has placed orders for 20,000 tons, half of which is to be 
delivered in May and June. The American domestic 
price is held at 11-50c. and there has been a fair amount of 
buying by American consumers. The export quotation, 
also, is now held at 11-50c. The active buying is explained 
in some quarters by the poor deliveries in February, 
although if the first three months of this year are taken 
together the American deliveries for the quarter were 
normal. India has still been inquiring for copper. The 
American statistics for March show that the refined 
stocks in the United States totalled 159,795 tons, an increase 
of 144,022 tons over the stocks at the end of February. 
The domestic deliveries in the United States in March were 
69,376 tons, and the export sales 7517 tons. . . . Condi- 
tions in the tin market have become firmer and there has 
been a steady widening in the backwardation. The 
United States has bought fair quantities and this has been 
one of the chief reasons for the improvement in prices. 
Italy is reported to have placed orders direct in the East. 
The gradual decline in the stocks in Metal Exchange 
warehouses in Great Britain has attracted some attention 
but it is believed that the invisible stocks in Great Britain 
are considerable. The closing for a time, at any rate, of 
the Scandinavian market affected the London market 
for a while, but the influence of the extension of the 
war to Northern countries soon faded. The tinplate 
industry both in Great Britain and in the United States is 
actively employed and continues to absorb good quantities 
of tin. .The market still expects an advance in prices 
when the effect of the International Tin Committee’s 
drastic cut in quotas become apparent in supplies. 


Lead and Spelter 

The position in the British lead market is entirely 
unchanged. The Control is apparently able to provide 
all the metal necessary for war requirements and a certain 
amount for arising from other directions and 
which are also of considerable importance in the nation’s 
economic life. With supplies coming entirely from 
Empire sources, the position in the world market has no 
influence upon conditions here. The price is fixed in this 
country and although there have been fluctuations in world 
market values this again is only of academic interest to 
consumers in this country. Expectations that the 
extension of the war to Scandinavia would isolate those 
countries and that supplies of lead hitherto reaching them 
would be discontinued are of course of interest to foreign 
suppliers and will probably affect Mexican producers more 
than others, as since the war occasional parcels have been 
sent to Scandinavia. The suggestion that some of the 
supplies which have hitherto gone to Norway and Sweden 
may be sent to Great Britain is not considered practicable 
in view of the control which the British authorities have 
over imports, exchange, and supplies to consumers. 
Large quantities of lead are passing to British users, 
most of whom are working upon Government contracts. 
There has been some hope that the manufacturers of lead 
products would benefit from the export drive, but so far 
there has been no development in this direction. .. . 
Consumers of spelter in Great Britain are practically all 
engaged upon war work and considerable tonnages of metal 
are passing into consumption. Supplies, however, are 
adequate to meet war requirements and if necessary it is 
believed that the supplies coming from Empire countries can 
be increased. It is only to be expected that the brassmakers 
should be large consumers in time of war, and the galvanising 
industry is also exceptionally busy and providing an outlet 
for considerable tonnages of metal. Although supplies 
appear quite adequate to meet calls for war work, ordinary 
commercial requirements are not receiving much attention 
from the Control which probably has to keep in mind the 
possibility of a rise in consumption as a result of the 
exigencies of the war. In the world market the movement 
of Empire spelter to Great Britain has apparently provided 
the Americans with a larger share of exports to other 
countries, American statistics show that in February, 
the United States imported 5655 tons of zinc ore, making a 
total of 16,816 tons for January and February, compared 
with 3182 tons for the corresponding period of 1939. 





ENGINEERS-IN-CHARGE.—Among the very few insti- 
tutions, if any, which have continued to hold annual 
dinners this year is the Institution of Engineers-in-Charge 
whose fortieth annual dinner was held on Friday, April 
19th, in the Kings Hall, Holborn Restaurant, under the 
Presidency of Sir Alexander Gibb. The attendance was 
larger than usual and many engineers eminent in their 
fessions were the guests of the Institution. The toast 
of “‘ The Institution ” was proposed by Sir Clement D. M. 
Hindley, and acknowledged by the President. “‘ The 
United Services” were then proposed by Sir Leopold 
H. Savile and response was made by Engineer Vice-Admiral 
Sir George Preece, Engineer-in-Chief of the Fleet. Mr. C. D. 
Lightfoot gave the toast of “Our Guests and Friends ” 
to which Mr. Johnstone Wright, President of the Insti- 
tution of Electrical Engineers, made the reply. After the 
Loyal toast and the rendering of the National Anthem, 
the President proposed the toast of “‘ The President of the 
French Republic.” 
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French Engineering Notes 


(From our own Correspondent in Paris) 


Anglo-French Coal Co-ordination 

THE recent visit to Paris of British members of 
the Anglo-French Economic Co-ordination Committee 
representing the coal industry with the object of ascertaining 
the situation in France with regard to coal supplies and 
requirements was one of several such visits that are 
bringing industrialists and others of both countries into 
the closest contact. The British members were received 
by their French colleagues on the Committee, as well as by 
Monsieur de Monzie, Minister of Public Works, officials of 
the Mines Department, and Monsieur de Peyerimhoff, 
President of the Central Committee of French Collieries. 
In normal times the French coal production has been 
about 50 million tons a year, which was long regarded as a 
maximum, and imports totalled about 25 millions until 
they were reduced by the industrial depression and by 
electrification. During the past seven months the situa- 
tion has changed, for there is no foreign coal available 
except from Great Britain, as well as about 5,000,000 tons 
from Belgium in exchange for iron ore. On the outbreak 
of war 35,000 miners were mobilised and now the intense 
armament activity is making so heavy a demand on the coal 
supply that the country’s consumption is officially stated 
to be at the rate of 80 million tonsa year. Notwithstanding 
the withdrawal of so large a number of colliers the output 
has been increased, with more working hours, to 51 million 
tons a year, and it is hoped to reach 55 and even 60 million 
tons. This result was only made possible with the remark- 
able improvements that have been made in colliery equip- 
ment. At present something like 30 million tons of coal a 
year have to be imported, and as this is obviously difficult 
under present conditions the civil population is to be 
rationed in coal. The only way out of the difficulty is to 
import much larger quantities of British coal and provide 
adequate means of distribution, if that be possible in 
present circumstances. In 1938, the imports of British 
coal in competition with Germany and Poland totalled 
6,500,000 tons, so that a very much larger quantity is 
needed now from Great Britain to avoid a serious strain 
upon the civil population. How this can be done was 
the object of the British delegation’s visit to Paris, and 
it is declared that, in conformity with the agreement to 
pool the economic resources of the two countries, both 
France and Great Britain will work out a plan to supply the 
French needs. 


Hydro-Electric Enterprise 

As this country is dependent so largely upon 
supplies of foreign coal the substituting for them a great 
national electricity production by the utilisation of 
hydraulic resources led to the putting in hand of a pro- 
gramme of construction that has been carried on during 
the past twenty years. The “ L’Aigle ” and “ Génissiat ” 
dams are the only big works remaining to be completed. 
The country is now practically covered with a network of 
high tension mains interconnected with all the power 
stations on rivers taking their rise in the Alps and Pyrenees, 
as well as the Rhine and the Rhéne, and the hydro- 
electric systems are further connected with the distri- 
buting mains of thermal power stations in the north and 
around Paris. After a period when it seemed that hydro- 
electric enterprise had exceeded the limit of consumption, 
work was slowed down and then suspendec’, only to be 
resumed with increased activity when the Government 
decided that the programme must be extended to cover 
the country’s entire hydraulic resources. There was 
encouragement in the fact that the supply of energy from 
thermal power stations was continually falling while 
demands on the hydro-electric power supply steadily 
increased. Now it is proposed to go farther and utilise 
all minor sources of hydraulic supply that may be grouped 
by companies for distribution over sufficiently large 
areas. This enterprise has naturally a notable influence 
on the consumption of coal. Railways from Paris to the 
south and south-west of France will, before long, be 
completely electrified. There is, however, a limit to 
electrification imposed by military necessities in the 
northern and eastern parts of France. There are industries 
that have been created by the supply of electrical energy, 
but in others, such as the engineering and metallurgical 
industries, the use of electrical energy is restricted. Small 
engineering shops employ it for convenience, but where 
powerful plants are liable to heavy overloads coal must be 
used. Moreover, the cost of electricity favours coal in 
industrial regions. While, therefore, industry is carried 
on to the extreme limit of its capacity there is a corres- 
ponding increase in the consumption of coal, and France 
is looking to Britain to supply what is necessary to meet an 
abnormal and urgent demand. 


Rolling Stock 

An expenditure of 1519 million francs is authorised 
during the present year for the carrying out of a programme 
that includes a number of works and, more especially, a 
renewal of rolling stock. This question of rolling stock 
has become very acute since the outbreak of war. For 
many years previously orders had been reduced to a 
minimum for reasons of economy, and then, when the 
railways were nationalised, there was further delay 
through the preparation of plans for unifying and 
standardising locomotives, coaches, and goods vans as 
much as possible in order to simplify, cheapen, and 
accelerate construction. The programme had hardly 
been put in hand when the railways were subjected to the 
hardest task that has yet been imposed upon them. The 
work of building new rolling stock was hastened forward 
under conditions of some difficulty. Of two programmes, 
the ordinary one comprises 70 locomotives, including two 
prototypes, 12 electric locomotives, 93 railcars, 240 
metallic coaches, 535 vans, 600 trucks, and 740 containers. 
The second programme is spread over five years and in- 
cludes 120 Mikado locomotives, 15 oil engined shunting 
locomotives, 18 electric locomotives, 8000 vans, and 6000 
containers. This represents only a part of the work, for 
the S.N.C.F. has already placed some of the orders for an 
additional 20,900 vans. British and Belgian firms are 
supplying much of the rolling stock, the order placed 
with the Syndicat Belge de Matériel Roulant being, it is 
reported, of the value of 434 million francs. 





British Patent Specifications 





When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 

Copies of ee may be obtained at the Patent Office 
—, 25, Southampton Buildings, Chancery Lane, W.C.2, 

8. : 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Speci fication. 


STEAM GENERATORS 


518,790. September 5th, 1938.—ImPRovEMENTS IN BOILERS 
PRovIDED witH Automatic Sori Fue Stoxers, John 
Graves, McKean, Westerhill, Mount Vernon, Lanarkshire, 
Scotland. 

A liquid fuel burning device A is fitted to a boiler provided 
with an automatic solid fuel stoker B, Conveniently, the liquid 
fuel burning device may be mounted above the usual clinker door 
at the front of the boiler. The fuel supply pipe C and the 
atomising air or steam supply pipe are each provided with a 
valve E. The valves, which are normally closed, are controlled 
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by solenoids F wired in series with the motor G which drives 
the stoker. When the stoker motor starts, the solenoids are 
energised and open the valves to admit fuel and air or steam to 
the burner. When the motor is stopped the solenoids are de- 
energised and the valves closed. The circuit which inclues the 
solenoids may be provided with a hand-operated switch H 
so that the solenoids may be cut out when it is desired to fire 
the boiler by means of the solid fuel stoker only.— March 7th, 
1940. 


AERONAUTICS 


518,511. August 24th, 1938.—RerTracTaBLE LANDING GEAR 
FoR ArrcraFT, Air-Equipment, 76, Rue des Minimes, 
Bois-Colombes (Seine), France. 

This invention combines with a retractable landing gear 
for aircraft means for setting the landing wheel or wheels in 
rotation. In the embodiment shown the device comprises a 
circular track A which is concentric with the stationary pin B 
of the pivot jaw for the landing struts C. This track is carried 
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by the structure of the aeroplane in such a manner that during 
the lowering of the landing gear the tyre rolls on it and rotates 
the wheel in the same direction as it has to rotate in when the 
aeroplane is rolling along the ground. Furthermore, the rim 
of the wheel carries on each side a set of blades D which are so 
constructed that the relative wind keeps up and accelerates the 
rotary movement thus imparted to the wheel.—February 28th, 
1940. 


MISCELLANEOUS 


518,502. August 24th, 1938. — ImpRovEMENTS IN LUBRICATORS, 
Harry Aurelian Sturgess, 179, Hampden Way, Southgate, 
London, N.14. 

This specification describes an indicator for use ina lubricator, 
wherein the operating medium for expelling the lubricant may 
be compressed air that will always show the grease content and/or 
the pressure of air within the air chamber. The accompanying 
drawing, shows one arrangement. In the cap of a i 
a chamber is formed to contain an air cylinder A locked in 

ition by a retaining nut. The upper end of this cylinder 

Forms a cone seating into which is fitted a cylinder B. Into 

the cylinder B is fitted a glass tube to form an air-tight sight- 





h 


feed ch ‘ ted with the air cylinder by means of a 
hole through the lower end of the cylinder B. In the air cylinder 
is a piston C, to which is attached a piston rod, the extended end 
D of which through a hole in the lower end of the 
cylinder B. By means of a nipple E, fitted into the bearing cap, 
and a connecting hole, means are provided ‘for charging the 
chamber F with grease. As charging proceeds the grease 
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forces the piston upwards in the air cylinder, and its position 
is indicated by the extended piston rod clearly seen through the 
sight glass which may be marked by a graduated scale. The 
charge of grease in raising the piston compresses the air in the 
air chamber above, and the sight glass may be graduated to 
indicate the pressure of air in the chamber.—February 28th, 
1940. 





Forthcoming Engagements 





Ss fests. , ‘oti, 





Secretaries of I » &c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Monday 
of the week preceding the ting In all cases the Time and 
PLACE at which the meeting is to be held should be clearly stated. 








Air Raid Protection Institute 
Tuesday, May 7th.—Royal Society of Arts, John Street, Adelphi, 
W.C.2. ‘* Organisation of the Casualty Services,’’ J. A. 





Struthers. 8 p.m, 
Institute of Metals 
Wednesday, May 8th.—Institution of Mech 1 Engineers, 
Storey’s Gate, Westminster, S.W.1. General Meeting. 


2p.m. May Lecture, ‘“‘ The Cyclotron and its Applications,” 
J.D. Cockroft. 7 p.m. 
Institution of Chemical Engineers 
Tuesday, May 7th.—Geological Society’s Rooms, Burlington 
House, Piccadilly, W.1. ‘‘ Measurement of the Flow of 
Liquids and Gases,’’ E. Ower. 5.15 p.m. 
Institution of Civil Engineers 
Tuesday, May 7th.—Great George Street, Westminster, 8.W.1. 
“* Cliff-Stabilisation Works in London Clay,’’ J. Duvivier. 
5.30 p.m. 
Institution of Electrical Engineers 
Wednesday, May 1st.—Wireless Section. Savoy Place, Victoria 
Embankment, W.C.2. ‘Civil Air Transport Communi- 
cation,’’ A. D. Hodgson. 6 p.m. 


Friday, May 3rd.—Meter and Instrument Section. Savoy 
lace, Victoria Embankment, W.C.2. ‘“ Insulation,”’ 
H. Warren. 6 p.m. 


Wednesday, May 8th.—Savoy Place, Victoria Embankment, 
W.C.2. ‘* Mechanical Integrity in the Design of Electrical 
Circuit-Breakers,’’ M. C. Hunter. 6 p.m. 

Institution of Mechanical Engineers 

To-day, April 26th.—Engine Group. Storey’s Gate, West- 
minster,8.W.1. ‘‘ Fuel Injection in Oil Engines in Relation 
to Combustion,” G. W. A. Green. 6 p.m. 

Friday, May 3rd.—Engine Group. Storey’s Gate, Westminster, 
8.W.1. ‘‘ Operating Experience with Gas Producers.’’ 
6.30 p.m. 


Iron and Steel Institute 


and Friday, May 2nd and 3rd.—4, Grosvenor Gardens, 


Thursday 
8. 10 a.m. each day. For pro- 


W.1. Annual Meeting. 
gramme, see page 357. 
Junior Institution of Engineers 
To-day, April 26th.—39, Victoria Street, 8.W.1. ‘“‘ The Con- 

struction of High Level Huts in the Alps,’’ R. P. Mears. 


6.30 p.m. 
Physical Society 
Monday, April 29th.—Cavendish Laboratory, Cambridge. 
Discussion on the Liquid State. 3 p.m. 
Royal Institution of Great Britain 
To-day, April 26th.—21, Albemarle Street, W.1. ‘“‘ Geophysical 


Study of Submarine Geology,’”’ E. C. Bullard. 9 p.m. 


Wednesday, May 1st.—21, Albemarle Street, W.1. Annual 
Meeting. 5 p.m. 
Friday, May 3rd.—21, Albemarle Street, W.1. ‘‘ Symmetry of 


Patterns,’’ W. L. Bragg. 9 p.m. 





PERSONAL AND BUSINESS ANNOUNCEMENTS 


Ruston anp Hornssy, Ltd., Lincoln, announce that 
Mr. E. W. Spalding, A.M.I. Mech. E., has been appointed 
General Sales Manager. In 1932 Mr. Spalding was appointed 
Manager of the Overseas Sales Department, an appointment 
which he held until his recent promotion. 








CALENDARS AND DIARIES 


METROPOLITAN-VICKERS ELEcTRICAL Company, Ltd., Man- 
chester. Wall calendar. 

M. C. L. anD Repetition, Ltd., Pool Lane, Langley, Birming- 
ham. Desk calendar with daily tear-off sheets, dated from 
March, 1940 to March, 1941. 














